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PREFACE. 


THIS  edition  is  intended  for  teftchera,  and  for  them  only.  The 
publishers  will  make  every  effort  to  keep  the  book  from 
pupils ;  and  teachers  are  urged  to  exercise  the  utmost  care  not  to 
lose  their  copies,  or  to  leave  them  where  pupils  can  have  access 
to  them. 

It  is  hoped  that  young  teachers  will  derive  great  advantage 
from  studying  the  systematic  arrangement  of  the  arithmetical  work, 
for  such  attention  has  been  paid  to  this  as  the  limitation  of  the  page 
would  allow. 

It  is  also  expected  that  many  teachers,  who  are  pressed  for 

time,  will  find  great  relief  by  not  being  obliged  to  work  out 

every  problem  in  the  Arithmetic. 

G.  A.  WENTWORTH. 
Phillips  Ezeteb  Academy, 
August,  1888. 


AEITHMETIO. 


45.  FindUiefoUowingsnmB:  231  +  764;  341+57.8;  430.31+58.61; 
512.87  +  36.84 + 12.78  +  711.66  +  415.86. 


512.87 

36.84 

12.78 

231 

841. 

430.31 

711.66 

764 

57.8 

58.61 

415.86 

995  398.8  488.92  1689.91 

46.  Add   1543.1  to  164.7 ;    to  1728 ;  to  402.66 ;   to  1897.3 ;  to 
475.34 ;  to  6897.65. 

164.7         1728.  402.56*       1897.3  475.34         6897.65 

1543.1  1543.1         1543.1  1543.1         1543.1  1543.1 


1707.8         3271.1         1945.66         3440.4         2018.44         8440.75 

47.  Add  1897.3  to  475.34 ;  to  6897.65 ;  to  1728 ;  to  402.56 ;  to 
164.7 ;  to  .5236 ;  to  2.71828. 


475.34 

6807.65 

1728. 

402.56 

164.7 

1897.3 

1897.3 

1897.3 

1897.3 

1897.3 

2372.64 

8794:95 

0.5236 
1897.3 

1897.8236 

3625^ 

2299.86 

2.71828 
1897.3 

1900.01828 

2062. 

48.  Find  Uie  following  soms:    .7854  +  3.1416  +  2.71828;  .7854 
+  3.1416  +  30.103 ;  2.71828  +  402,56  +1897.3 ;  2.7113  +  27.53 + 341.586. 

0.7854  ,  0.7854  2.71828  2.7113 

3.1416  3.1416  402.56  27.53 

2.71828  30,103.  1897.3  341.586 

6.64528  30,106.937  2284.57828  371.8273 
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48.  Add  737.87  to  each  of  the  following  nambers :  111 ;  1011 ; 
2304 ;  222 ;  263  ;  373 ;  262.13  ;  561.2 ;  32.35  ;  «)4.3. 


111. 
737.87 

848.87 

373. 
737.87 

1110.87 


1011. 
737.87 

1748.87 

262.13 
737.87 

1000. 


2304. 
737.87 

3041.87 

661.2 
737.87 

1299.07 


222. 
737.87 

959.87 

32.35 
737.87 

770.22 


263. 

737.87 

1000.87 

604.3 
737.87 

1342.17 


60.  Find  the  five  sums :  230.8  +  223  +  2.63  +  373.8  +  56.123  ; 
32.368  -f  821.9  +  23.04  +  73.7 ;  202.3031  +  71.575  +  65.813  +  .0078 
-r  7.377;  663.03  +  66.303  +  6.5033;  939.303  +  66.746  +  8.2794  +  681.28. 


230.8 

202.3031 

223. 

32.358 

71.575 

/ 

.939.303 

2.63 

821.9 

65.813 

663.03 

65.746 

373.8 

23.04 

0.0078 

65.303 

8.2794 

66.123 

73.7 

7.377 

• 

6.5033 

681.28 

886.353 

950.998 

347.0759 

724.3363 

1694.6084 

62. 

2.7182818 

0.4342945 

3.2808693 

3.1415927 

4.8104774 

2.5399772 

, 

0.7863982 

2.6399772 

4.8104774 

. 

6.6452727 

7.7847491 

10.6313239 

1.6093295 

0.3047973 

0.3937043 

15.4323487 

0.3010300 

0.3819660 

3.786 

0.6213768 

0.4342945 

20.8266782 

1.2272041 

1.2099648 

63. 

0.3010300 

0.6180340 

0.3819660 

0.6180340 

2.2360680 

1.7320508 

0.3819660 

1.7320508 

1.4142136 

1.30103 

4.5861628 

3.5282304 

-  . 

«.  . 

2.2360680 

15.4323487 

3.785 

. 

1.4142136 

0.8450980 

0.6213768 

15.4323487 

0.264 

1.6093296 

19.0826303 

16.5414467 

6.0157063 
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0.6213768 

1.6093295 

0.3047973 

3.2808693 

3.2808693 

1 

0.3937043 

0.3047973 

0.3937043 

2.5399772 

4.2070434 

6.2839031 

3.2384788 

0.3937043 

0.3047973 

2.7182818 

3.2808693 

0.4342945 

3.1415927 

4.8104774 

0.5235988 

0.5235988 

8.485051 

1.2626906 

6.3834733 

64.   2.7182818 

3.1415927 

0.7853982 

3.1415927 

0.5235988 

0.4342946 

0.7853982 

4.8104774 

4.8104774 

0.5235988 

2.5399772 

0.3937043 

0.4342945 

0.3937043 

0.3047973 

7.603166 

11.4093504 

6.7286717 

0.3937043 

1.6093295 

1.6093296 

3.2808693 

0.3047973 

0.6213768 

1.6093295 

0.3937043 

3.785 

0.4342945 

0.5235988 

0.264 

4.8104774 

0.4342945 

15.4323487 

10.528675 

3.2657244 

21.712055 

0.6213768 

3.786 

16.4323487 

0.264 

0.264 

1.4142136 

15.4323487 

15.4323487 

2.2360680 

0.3937043 

1.4142136 

0.3819660 

3.2808693 

1.7320508 

06180340 

19.9922991 

22.6276131 

20.0826303 

66.   04771213 

2.7182818 

0.3010300 

0.2908882 

3.1415927 

0.6180340 

1.6093295 

0.7863982 

0.3819660 

0.8450980 

0.4342945 

2.2360680 

03819660 

4.8104774 

1.7320508 

0.6180340 

2.5399772 

1.4142136 

0.3010300 

0.3937043 

15.4323478 

4.523467 

14.8237261 

22.1167111 
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1.6093295 

0.3937043 

3.785 

0.6213768 

0.3047973 

15.4323487 

3.785 

3.2808693 

0.6213768 

0.264 

1.6093295 

1.4142136 

15.4323478 

0.6213768 

.  3.2808693 

1.4142136 

3.785 

0.3047973 

1.7320508 

0.264 

4.8104774 

24.8583194  * 

10.2590772 

29.6490831 

57.  Add  by  double  colamns: 

45.68 

154.31 

73.86 

73.91 

296.85 

453.71 

78.54 

736.48 

137.64 

534.69 

345.19 

98.87 

134.70 

782.34 

643.48 

581.43 

78.43 

462.71 

1448.95 

2393.60 

1870.27 

498.50 

65.42 

621.65 

17.37 

688.34 

167.32 

684.29 

763.43 

856.96 

231.56 

809.31 

718.83 

210.10 

798,83 

501.49 

671.54 

835.78 

315.72 

643.53 

356.47 

768.44 

2956.89 

4267.58 

3950.41 

• 

791.52 

32.54 

763.89 

504.83 

254.63 

78.23 

879.26 

63.27 

345.61 

243.97 

131.56 

26.73 

732.86 

506.72 

489.56 

47.96 

283.54 

812.35 

856.43 

345.83 

607.28 

497.65 

643.46 

219.07 

541.26 

708.91 

68.72 

616.72 

463.73 

216.78 

857.94 

67.74 

436.74 

6570.39 


3501.93 


4064.96 


TEACHERS    EDITION. 


69.  8-3-2-3;  (8-3)-2-6-2-3;  8-(3- 2)-8-l-7. 
8-2-3-3;  (8-2)-3  =  6-3  =  3;  8-(2-3)  =  8-(-l)-9. 
18 -(7-3)- 18-4  =  14;  18 -(3  -  7)  =  18 -(-4)=- 22; 
18-3  +  7  =  22. 

70.  The  following  qnestionB  will  illustrate  the  meaning  of  minus 
numbers : 

Starting  90  miles  south  of  Chicago,  I  go  50  miles  due  north  ;  and 

the  next  day  80  miles,  still  north.    How  far  from  Chicago  am  I  now  ? 

-  90  +  50  +  80  =  -  90  +  130  «  40,  the  number  of  miles  north.  Ana. 

With  only  $67  I  undertake  to  pay  three  bills,  of  |47,  of  |13,  and 
of  1 11.    Can  I  pay  the  bills  ?    How  much  shall  I  lack  ? 

67-(47+13  +  ll)-67-71--4.    I  shall  lack f 4.  Ant. 

73.  Subtract  123 from  each  of  the  numbers:  234,  343,  424,  555, 
676,  725,  839,  999,  1000.  10,101,  5120. 


234 

343 

424 

555 

676 

725 

123 

123 

123 

123 

123 

123 

111 

220 

301 

432 

553 

602 

839 

999 

1000 

10101 

5120 

123 

123 

123 

123 

123 

716  876  877  9978         4997 

74.  Subtract  456  from  each  of  the  numbers :  789,  879,  978,  6378, 
6855,  6853.  7797,  7006,  3542,  4334,  9790,  3455. 

789  879  978  6378  6855  6853 

456  456  456  456  456  456 


333 

423 

522 

5922 

6399 

6397 

7797 

7006 

3542 

4334 

9790 

3455 

456 

456 

456 

466 

466 

456 

7341  6550  3086  3878         9334  2999 

75.  What  is  the  difference  between  779  and  974  ?  368  and  249  ? 
479  and  2301?  2731  and  929?  708  and  394?  1123  and  1072?  891 
and  773?  8103  and  5621  ?  19,001  and  3456  ?  792  and  21807 
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974 
779 

368 
249 

2301 
479 

2731 
929 

708 
394 

195 

119 

1822 

1802 

314 

1123 
1072 

891 
773 

8103 
5621 

19001 
3456 

2180 
792 

51 

118 

2482 

15545 

1388 

76.  Subtract: 

1183.45 
76.47 

f  716.43 
628.74 

1647.51 
549.64 

?  270.04 
128.31 

J  106.98 

?  87.69 

197.87 

1141.73 

?125. 
101.50 

1247.93 
129.47 

$641.87 
333.95 

156.27 
29.89 

$23.50 


$118.46 


$307.92 


$26.38 


77.  Subtract  from  7854  each  of  the  numbere :  788,  879,  567,  5006^ 
6107,  578,  867.  894,  463,  4603. 

7854  7854  7854  7854  7854 

788  879  567  5006  6107 


7066 

6975 

7287 

2848 

1747 

7854 

7854 

7854 

7854 

7854 

578 

867 

894 

463 

4603 

7276 

6987 

6960 

7391 

3251 

78.   3.1415927 

0.7853982 

4.8104774 

2.7182818 

0.5235988 

0.4342945 

0.4233109 

0.2617994 

4.3761829 

2.5399772 

0.3937043 

3.2808693 

0.3937043 

0.3047973 

0.3047973 

2.1462729 

0.088907 

.  2.976072 

,    3.2808693 

3.785 

15.4323487 

1.6093295 

0.6213768 

0.264 

1.6715398 

3.1636232 

15.1683487 
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1.7320508 

2.2360680 

0.6180340 

L4142136 

0.3819660 

0.3010300 

0.3178372 

1.854102 

0.317004 

2.2360680 

2.2360680 

0.3819660 

.  1.7320508 

0.6180340 

0.3010300 

0.5040172 

1.618034 

0.080936 

79.   3.1415927 

3.1415927 

0.7853982 

0.5235988 

2.3561945 

2.6179939 

1.5707963 

0.7853982 

0.5235988 
2.0943951 

0.5235988 

1.5707963 

1.0471976 

0.7853982 

0.5235988 

0.5235988 

0.7853981 

1.5707963 

0.5235987 

80.   1. 

1.4142136 

0.6180340 

0.3819660 

0.6180340 

0.3819660 

0.6180340 

0.7961796 

1. 

81.  In  a  school  of  83  pupils,  37  are  girls ;  the  rest,  boys.     How 
many  boys  are  there  ?  83  —  37  =  46.  Ans. 

82.  Take  1787  from  21,205,  and  what  is  the  remainder  ? 

21,205  - 1787  =  19.418.  Am. 

83.  Into  a  bowl  containing  338  fine  shot  I  poured  a  handful  more, 
and  the  bowl  then  contained  720.    How  many  did  I  pour  in  ? 

720-338  =  382.  Ans. 

84.  From  a  box  containing  209  oranges  I  took  a  basketful,  and 
left  163  oranges.     How  many  did  I  take  in  the  basket  ? 

209-163-46.  Am. 

86.  The  minuend  being  1718.754,  and  the  subtrahend  1389.328, 
what  is  the  remainder  ?  1718.754  - 1389.328  =-  329.426.  Ans. 

86.  If  the  minuend  was  6532.18,  and  the  remainder  1916.47,  what 
was  the  subtrahend  ?  6532.18  - 1916.47  =-  4615.71.  Ana. 

87.  How  many  must  be  taken  from  729,434  in  order  to  leave 
613,488  ?  729,434  -  613,488  =  115,946.  Ans. 
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88.  How  many  must  be  taken  from  1,0CX),000  to  leave  817,259  ? 

1,000,000  -  817,259  - 182,741.  Am. 

89.  Subtract  4187.94  from  8010.101. 

8010.101  -  4187.94  -  3822.161.  Am. 

90.  Find  the  difference  between  8,765,420  and  9,873,210. 

9,873,210  -  8,765,420  - 1.107,790.  Anz. 

91.  In  a  till  are  f  391  in  bills,  $67.50  in  gold,  f  39.75  in  silver, 
and  $2.77  in  copper  and  nickel.     How  much  money  is  in  the  till  ? 

f  391  + 167.50  +  $39.75  +  $2.77  =  $501.02.  Am, 

92.  Starting  out  with  $315.75  in  one  wallet  and  $54.37  in  another, 

I  pay  the  grocer  $127.38;   the  butcher,  $64.17;    the  shoemaker, 

$21.40 ;  the  landlord,  $50 ;  the  tailor,  $35.    What  ought  I  to  have 

left? 

$127.38  $315.75 

64.17  54.37 

^y^  $370.12 

^-                                297.95 
35.  


$72.17  -4n«. 


$297.95 

93.  On  a  bill  of  $753.43, 1  pay  $517.87.  How  much  do  I  still 
owe  ?  If  I  owe  $817.87,  and  have  but  $637.50,  how  much  do  I  lack 
of  being  able  to  pay  ? 

$753.43  $817.87 

517.87  637.50 

$235.56  $180.37 

94.  If  a  man  was  born  January  1,  1812,  how  old  was  he  January 
1, 1878  ?    How  old  December  31, 1857? 

1878    1    1  1857    12    31 

1812    1     1  1812      1      1 

66  45    11    30 

96.  America  was  discovered  in  1492.  How  many  years  after  ita 
discovery  was  each  of  the  following  events  ? 

Settlement  of  Florida,  1565 ;  of  Virginia,  1607 ;  of  Massachusetts, 
1620 ;  of  Quebec,  1608 ;  French  and  Indian  War,  1756 ;  DeclaratioQ 
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of  Independence,  1776 ;  inauguration  of  Washington,  1789 ;  war  with 
England,  1812 ;  Mexican  War,  1846 ;  Civil  War,  1861. 

1565 
1492 


1607 

1620 

1608 

1756 

1492 

1492 

1492 

1492 

116 

128 

116 

264 

1789 

1812 

1846 

1861 

1492 

1492 

1492 

1492 

73 

1776 

1492 

—  ■    ■ 

284  297  320  354  369 

96.  How  many  days  in  common  years,  and  in  leap-years,  between 
January  1  and  March  1  ?  January  4  and  April  4  ?  February  5  and 
May  5  ?  February  7  and  October  7  ?  January  4  and  July  4  ? 
March  4  and  July  4  ? 

Between  January  1  and  March  1,  58  days 
Between  January  4  and  April  4,  89  days 
Between  February  5  and  May  .  5,  88  days 
Between  February  7  and  October  7,  241  days 
Between  January  4  and  July  4,  180  days 
Between  March       4  and  July      4, 121  days 


59  in  a  leap-year. 

90  in  a  leap-year. 

89  in  a  leap-year. 
242  in  a  leap-year. 
181  in  a  leap-year. 
121  in  a  leap-year. 


97.  The  sum  of  two  numbers  is  3  ;  their  difference,  1.  What  are 
the  numbers  ?  The  sum  of  two  numbers  is  5 ;  their  difference,  1. 
Bequired  the  numbers.  What  two  numbers  added  together  make  8, 
if  the  difference  of  the  numbers  is  2  ?  If  the  difference  is  0  ?  if  4  ? 
if  6? 

(3  +  l)-!-2«2)  (5  +  l)-i-2  =  3)  (8  +  2)-i-2-5) 

(3«l)  +  2-ir  (5-1) -1-2=2)  (8 -2) -1-2-3) 

(8  +  0)-»-2-4)  (8  +  4)-*-2  =  6)  (8 -i- 6)-i- 2«7  ) 

(8-0)-i-2-4)  (8-4)-i-2=-2r         (8 -6) -1-2-1) 

98.  If  the  minuend  is  9874,  and  remainder  3185,  what  is  the  sub- 
trahend ?  The  subtrahend  being  7659,  and  remainder  675.68,  what 
is  the  minuend  ? 

9874    minuend.  7659.        subtrahend. 

3185    remainder.  675.68    remainder. 

6689    subtrahend.  8334.68    minuend. 
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99.  Th^  emaller  of  two  namben  is  7.95764328 ;  their  difierttice  is 
.00087692.    What  it  the  faorgv  mmrber  7 

7.95764328  +  0.00087692  «  7.9586202.  Ans. 

100.  The  larger  of  two  numbers  is  7.95764328,  and  their  difference 
is  7.153485.    What  is  the  smaller  number  ? 

7.95764328  -  7.153485  =  0.80415828.  Ans. 

101.  A  hired  man  pumps  ont  of  my  cistern  in  one  hour  243. 7o 
gallons ;  in  the  next  hour,  227.5  gallons ;  in  45  minutes  more,  an 
additional  137.75  gallons ;  and  the  cistern  is  empty.  How  much  was 
in  it?  243.75  +  227.5  +  137.75-609.        609  gals.  4«.. 

lOii.  From  what  number  must  I  subtract  5  to  leave  7  ?  8  to  leave 
9  ?  From  what  number  must  I  subtract  5.1736  to  leave  8.1964  ? 
6.231  to  leave  9.6648  ?  74.213  to  leave  25.787  ? 

5  8  5.1736  6.231  74.213 

7  9  8.1964  9.6648  25.787 

12  17  13.37  15.8958  100. 

103.  What  must  be  subtracted  from  1  to  leave  .5  ?  to  leave  .53  ? 
to  leave  .532  ?  to  leave  .5236  ?  to  leave  .5235988  ? 

1.  1.  1.  1.  1. 

05  053  0532  0.5236  05235988 

05  047  0.468  04764  04764012 

104.  I  start  on  a  journey  of  3433  miles.  The  first  day  I  make 
428  miles ;  the  second  day,  511  miles ;  the  third,  497  miles ;  the 
fourth,  513.  How  many  miles  of  my  journey  remained  for  me  >t 
the  close  of  each  day  ?  How  many  miles  had  I  gone  at  the  close  of 
each  day  ? 

3433 

428 

3005  after  first  day.  428  end  of  first  day. 

511  511 

2494  after  second  day.  939  end  of  second  day. 

497  497 

1997  after  third  day.  1436  end  of  third  day. 

513  513 

14S4  after  fourth  day.  1949  end  of  fourth  day. 
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^106.  Subtract  76,343  from  the  sum  of  61,932.  51,387.  5193.  4674, 
and  8199  ]  then  subtract  23,657  from  the  remainder. 

,  61,932 +,51,387  +  5193  +  4674  +  8199  =  131,386. 

131,385 -.  7i8,343  -  55,042 ;  55,042-23,657-31,385.  Ans, 

106.  S.  bought  «  farm  and  stock  for  $7633.90  ;  sold  off  the  stock 
for  1305.75 ;  then  soli  the  farm  for  $  7325.    What  did  he  los^? 

;  f  305.75  + 1 7325  =  $  7630.75  ; 

"  ~  :  f  7,633.90  -  $7630.75  =  f  M5;  Arts. 

107.  If  I  gave  $4375:  for  my  land,  find  paid  for  liouse,  barn,  sheds, 
and  fences,  $2789.60;  also  $973.75  for  horses,  cattle,  tools,  etc.; 
what  did  my  farm  and  stock  cost  ? 

If  I  sold  part  of  the  larii  for  $675,  arid  some  cattle,' etc.,  for  $  217.50, 
what  may  I  estimate  as  the  cost  of  what  J  have  left  ?  , 

$4375  +  $  2789.50  +  $973.75  -  $8138.25. 

$675 +  $217.50  =  $892.50. 

$8138.25 -$892.50 -$7246.76.  Am, 
■  :.".■'>  .  ■  n 

108.  Alfred  the  Great  died  at  the  age  of  52,  a.d.  901.  In  what 
year  was  he'horh  ?"  William  the  .Conqueror  began  to  reign  Ad.  1066, 
and  reigned*21  years.  In  what  year  did^he  die  ?  Socrates  was  born 
B.C.  469,  and  died  at  the  age.  of  70.  In  ^^hat  year  did.he  die  ?  Plato 
was  born  B.C.  .429,  and  died  at  the  age  of  82.  In  what  year  did  he 
die  ?  Demosthenes  died  at  the  age  of  60,  B.C.  322.  In  what  year  was 
he  born?  The  battle  of  Marathon  was  fought  b,c.  490;  666  years- 
later  Jerusalem  was  destroyed  by  Titus.  In  what  yeair  was  Jeru-; 
salem  destroyed  ? 

901  1066  469  429  322  660 

.  52  21  70         -82  60  490 

A.D.  849     A.D.  1087       B.C.  399      b.c.  347      b.c.  382      a.d.  70 

109.  John  has  168  «ent8,  Jaihes  has*  271  cents  ;  James  gives  John) 
56  cents.    Which  has  more  than  the  other,  and  how  many  more  ? 

,.1^8  ^  271     .       r       215  , ;     ' 

66  - 66  -    -  214 


,  -  _    -   -     ^  MM 


^14  John's  cents.     215  James's  cents.        1  James's  excess. 
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116.  Multiply  111  by  6 ;  123  by  3  ;  231  by  2 ;  114  by  3 ;  421  by 
4 ;  512  by  5 ;  4328  by  4 ;  1187  by  6 ;  1782  by  8 ;  8.287  by  7 ;  9.6198 
by  3 ;  62.818  by  7 ;  9.2758  by  8 ;  62.134  by  9. 

Ill  123  231  114  421 

6  3  2  3  4 


666 

369 

462 

342 

1684 

612  • 
6 

4328 
4 

1187 
6 

1782 
•  8 

8.287 
7 

2660 

17312 

7122 

14266 

68.009 

9.6198 
3 

62.818 
7 

9.2768 
8 

62.134 
9 

28.8594 


439.726 


74.2064 


469.206 


117.  Multiply  0.6236988  by  6 ;  0.7863982  by  4 ;  3.14159266  by  6, 

and  the  product  by  6. 

3.14159265 

6 


0.6235988 
6 

3.1416928 


0.7853982 
4 

3.1415928 


16.70796326 
6 

78.63981626 


118.  Multiply  3.1416  by  11 ;  by  12 ;  by  10  and  by  3,  and  add  the 
two  results ;  by  10  and  by  4,  and  add  the  results  ;  by  9  and  by  6, 
and  add  the  resulto.  Multiply  2.236068  by  11 ;  by  6  and  by  7,  and 
add  the  results ;  by  8  and  by  9,  and  add  the  results ;  by  10  and  by 
7,  and  add  the  results  (compare  the  sum  of  these  two  products  with 
the  sum  of  the  last  two  products) ;  by  10  and  by  8,  and  add  the 
results ;  by  12  and  by  7,  and  add  the  results. 


3.1416 
11 


3.1416 
12 


3.1416 
10 


3.1416 
3 


31.4160 
9.4248 


34.5576 

37.6992 

31.4160 

9.4248 

40.8408 

3.1416 
10 

3.1416 
1 

31.4160 
12.6664 

3.1416 
9 

3.1416 
6 

31.4160 


12.6664 


43.9824 


28.2744 


18.8496 
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28.2744 
18.8496 

2.236068 
11 

2.236068 
6 

2.236068 
7 

13.416408 
15.652476 

47.1240 

24.596748 

13.416408 

15.652476 

29.068884 

2.236068 
8 

2.236068 
9 

17.888544 
20.124612 

38.013156 

2.236068 
10 

2.236068 
7 

17.888544 

20.124612 

22.360680 

15.652476 

22.360680 
15.652476 

2.236068 
10 

2.236068 
8 

22.360680 
17.888544 

2.236068 
12 

38.013156 

22.360680 

17.888544 

40.249224 

26.832816 

2.236068 
7 

26.832816 
15.652476 

15.652476 

42.485292 

120.  How  much  is  10  times  3.14159265?  100  times?  a  million 
times?  What  will  10  barrels  of  apples  cost,  at  f  3.75  a  barrel?  at 
1 2.17  ?  at  1 5.875  ?  How  much  will  100  barrels  cost  at  each  of  these 
prices,  and  at  1 3.375  ?  at  $5,125? 

10  X  3.14159265  -  31.4169265  ;   100  X  3.14159266 -  314.159266; 
1.000,000  X  3.14159265  -  3,141,592.65 ;   10  X  ? 3.75  - 137.50 ; 
10  X?  2.17-121.70;   10  Xf  5.875-158.75;   lOOxf  3.75-? 376; 
100x12.17 -1217;   100  x|  5.875- $587.50; 
lOOx  f  3.376  - 1337.50 ;   100  X  f  5.125  -  f  512.60. 


122.  What  is  a  tenth  of  2.36  ?  a  hundredth  of  2.36  ?  a  thousandth 
of  0.63.  Write  the  second  members  of  the  following  equations,  and 
then  read  them : 


0.01  X  7.8 
0.1   X  0.066 


0.001  X  4.31 
0.01    X  0.012 


O.OOOl  X  23.31  - 


0.1  X  2.36  -  0.236 ;   0.01  X  2.36  -  0.0236  ;  0,001  X  0.63  =  0.00063  ; 
0.01  X  7.8  -  0.078 ;  0.001  X  4.31  =  0.00431 ;  0.0001  X  23.31  =  0.002331 ; 
0.1  X  0.066  -  0.0065 ;  0.01  x  0.012  -  0.00012. 
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123.  Find  the  cost  of  30  barrels  of  flour,  at  $3.27  a  barrel ;  of  70 
barrels,  at  $4.58  ;  of  90  barrels,  at  f  6.76  ;  of  100  barrels,  at  $7.84; 
of  120  barrels,  at  $8.57. 

30  X  $3.27 -$98.10;  70  X  $4.58  =  $320.60;  90  X  $6.76 -$608.40; 

100  X  $  7.84  -  $  784 ;  120  X  $  8.57  -  $  1028.40. 

124.  Find  the  cost  of  0.03  of  a  barrel  of  oil,  at  $27,875  a  barrel ; 
of  0.7;  of  0.009;  of  0.17;  of  0.019;  of  0.13;  of  0.8;  of  0.83;  of 
0.014  of  a  barrel  ? 

0.03  X  $  27.875  -  $  0.83625  ;  0.7  X  $  27.875  -  $  19.5125 ; 
0.009  X  $27,875  -  $0.250875 ;  0.17 X  $27,875  -  $4.73875 ; 
0.019  X  $27,875  -  $0.529625 ;  0.13  x  $27,875  -  $3.62375 ; 
0.8  X  $  27.875  -  $  22.30  ;  0.83  X  $  27.875  -  $  23.13625 ; 
0.014  X  $27,875  -  $0.39026. 

126.  What  is  the  numerical  value  of  the  expressions : 

30x8.75?  700x7.81?  300x7.86? 

0.07  X  6.975  ?  8000  x  65.432  ?         0.0009  x  10356.78  ? 

30  X  8.75  =  262.5  ;  700  X  7.81  -  5467 ;  300  x  7.85  -  2356 ; 
0.07  X  6.975  -  0.48825 ;  8000  X  65.432  -  523,456 ; 
0.0009  X  10356.78  -  9.321102. 


129.  Multiply  0.785398  by  each  of  the  following  numbers:  2;  20; 
3;  300;  5;  0.5;  0.005;  737;  7.37;  866;  85.6;  0.0856;  10;  1001; 
1.001 ;  954 ;  0.00954. 


0.785398 
2 


0.785398 
20 


0.786398 
3 


0.785398 
300 


1.570796 

0.786398 
6 

15.707960 

0.785398 
0.5 

2.356194 

0.785398 
0.005 

0.003926990 

235.619400 

0.786398 
737 

3.926990 
0.786398  X  7.37  - 

0.3926990 
.  6.78838326. 

6497786 
2356194 
5497786 

578.838326 
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. 

0.785398 

0.785398  X  85.6  - 

67.2300688. 

0.785398 

856 

10 

4712388 

0.785398  X  0.0856 

-  0.0672300688. 

7.853980 

3926990 

6283184 

0.785398 

0.785398 

672.300688 

1001 

954 

785398 

3141592 

785398 

3926990 

786.183398 

7068582 

749.269692 

0,785398  X  1.001  - 

-  0.786183398. 

0.785398  X  0.00954  -  0.00749269692. 


130.  Multiply  2150.42  by  0.1 ;  by  0.001 ;   by  0.75 ;   by  0.075 ; 
by  0.083. 


2150.42 

2150.42 

2150.42 

2160.42 

2150.42 

0.1 

0.001 

0.75 

0.076 

0.083 

215.042 

2.15042 

1075210 

1075210 

646126 

1505294 

1505294 

1720336 

-  - 

1612.8150 

T61.28150 

178.48486 

131.  Multiply  1.4142136  by  0.7;  by  0.707;  by  0.7071 ;  by  0.707107. 
Multiply  1.41421  by  1.4;  by  1.4142;  by  1.41422.  Multiply  1.732 
by  1.732 ;  2.23607  by  2.236 ;  0.618  by  618 ;  0.618034  by  0.618035. 
Subtract  this  last  product  from  1. 


1.4142136 

1.4142136 

1.4142136 

1.4142136 

0.7 

0.707 

0.7071 

0.707107 

0.98994952 

98994952 

14142136 

98994952 

- 

98994952 

98994952 

14142136 

0.9998490152 

98994952 
0.99999043656 

98994952 
98994952 

1.0000003360552 
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1 

1.41421 

1.41421 

1.41421 

1.732 

1.4 

1.4142 

1.41422 

1.732 

565684 

282842 

282842 

3464 

141421 

566684 

282842 

5196 

1  979894 

141421 

565684 

12124 

565684 

141421 

1732 

141421 
1.999975782 

566684 
141421 

2.0000040662 

2.999824 

2.23607 

0.618 

0.618034 

1. 

2.236 

618 
4944 

0.618035 

0.38196664319 

1341642 

3090170 

0.61803335681 

670821 

618 

1854102 

447214 

3708 

4944272 

447214 
4.99986252 

381.924 

618034 
3708204 

0.381966643190 

133.  Find  the  valae  of  the  expressions :  88  X  718.54 ;  96  X  6.8193  ; 
6.3  X  71.569  ;  1.32  X  234.769. 

718.54  6.8193  71.569  234.769 

11  12  0.9  0.12 


7903.94 
8 

63231.52 


81.8316 
8 

654.6528 


64.4121 

7 

450.8847 


28.17228 

n 

309.89508 


134.  Multiply  291.47  by  16,  and  the  product  by  625. 
In  like  manner,  find  the  continued  products : 

8  X  125  X  278.56 ;  8  X  3.75  X  3.33333; 
8  X  625  X  1.5708. 

8  X  125  X  278.56  - 1000  x  278.56 

-  278,560. 

8  X  3.75  X  3.33333  -  30  x  3.33333  . 

=  99.9999. 

8  X  625  X  1.5708  -  5000  X  1.5708 

-7854. 


291.47 
16 

174882 
29147 

4663.52 
625 

2331760 
932704 
2798112 

m  I  I   I  I  I   I    —a 

2914700.00 
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135.  One  mile  measures  5280  feet.    How  many  feet  in  3  tenths  of 
a  mile  ?  in  0.7  ?  in  0.17  ?  in  0.573  ?  in  0.846  of  a  mile  ? 

0.3  X  5280  =  1584 ;  0.7  X  5280  -  3696 ;  0.17  X  5280  -  897.6 ; 
0.573  X  5280  =  3025.44 ;  0.846  X  5280  -  4466.88. 


138.  Multiply  (using  complements)  0.7854  by  9.9;  by  0.99;  by 
0.099.  Multiply  0.5236  by  99.7 ;  by  9.989 ;  by  9.87.  Multiply  8537 
by  0.0097  ;  by  0.9995. 

0.7854  X 10        -  7.854 
0.7854  X  0.1       -  0.07854 

0.7854  X  9.9       -  7.77546 

0.7854  X  0.1       -  0.07854 
0.7854x0.001   -0.0007854 

0.5236  X  99.7     -  52.20292 

0.5236  X  10        -  5.236 
0.5236  X  0.13     -  0.068068 

0.5236  X  9.87     -  5,167932 

8537    Xl         -8537 
8537    X  0.0005-       4.2685 

8537    X  0.9995 -8532.7315 


0.7854  X  0.099 

-  0.0777546 

0.5236  X 10 

-5  236 

0.5236  X  0.11 

-  0.0057596 

0.5236  X  9.989 

-  5.2302404 

8537  XO.01 

-  85.37 

8537  X  0.0003 

=  2.5611 

0.7854  X  1 

-  0.7854 

0.7854  X  0.01 

-  0.007854 

0.7854  X  0.99 

-  0.777546 

0.5236  X 100 

-  52.36 

0.5236  X  0.3 

-  0.15708 

8537    X  0.0097  -  82.8089 


139.  Multiply  0.61803  by  147;  by  373;  by  7.56;  by  8.93;  by 
9.93.    Multiply  0.5236  by  5.99 ;  by  7.99 ;  by  8.997 ;  by  699.98. 


0.61803 

0.61803 

0.61803 

0.61803 

0.61803 

147 

373 

7.56 

8.93 

9.93 

432621 

185409 

370813 

185409 

185409 

247212 

432621 

309015 

656227 

556227 

61803 

185409 

432621 

494424 

556227 

90.85041 

230.52519 

4.6723068 

6.5190079 

6.1370379 

T 
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0.5236 
'    6.99 

0.5236 
7.99 

47124 
47124 
.  36652 

4.183564 

0.5236' 
8.997 

36652 
47124 
47124 
41888 

4.7108292 

.699.98 
0.5236 

47124 
•47124   ' 
26180 

419988 
209994 
139996 

3.136364 

349990 
366.509528 

140.   Multiply  0.7864  by  0.618  ;  by  0.382 ;  by  0.7854 ;  by  0.302. 
Multiply  2.718  by  0.618  ;  by  0.382  ;  by  0.7854 ;  by  0.607. 


0.7854 
0.618 

0.7854 
0.382 

0.7864 
0.78^ 

;   31416   . 
39270 
62832 
.  54978 

0.61686316 

.  -   I.:.., 

2.718 
0.7854 

10872 
13690 

'  21744  ' 
19026 

0.7854 
0.302 

62832 

7854 

157Q8 
62832 
23562 

15708 
23562 

47124 

0.2371908 

0.4853772 

2.718 
0.618. 

21744 
2718 

0.3000228 

2.718 
0^82 

5436 
21744 
•  •    8154 

2.718 
0.607 

19026 
16308 

16308 

1.649826 

1 .679724 

.  1.038276 

i          — 

2.1347172^ 

141.  Find  the  contiaued  products:  0.477x101x0.708?  15.43 X 
0.4:343  X  3  ;"  4  X  0.175  x  3.28 ;  0.615  x  0.771  X  10 ;  3.2809  x  5  x  0.71 ; 
0.785  X  0.7  X  0.202 ;  0.471  X  0.807  X  22  ;  3.28  X  26  x  0.909. 


\  .0.477  -  : 

16.43'   ;' 

'     0.175  ' 

'6.^15 

..  101 

.  0.4343   .  . 
4629 

p.7«J  . 

:-:  0.171 

,   .  477   , 

615 

4 

;   ,4^7 

6172 

3.28 

^  4305 

, -48:177 
^   0,708 

-  4629 
6172  ■ 

2.296 

4305 
0.474165 

'  385416 

6.701249 

10 

'337239 

3 

•-^ 

4.74165: 

k.l09316 

20.103747 

"*  ' 
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3.2869     *' 

m 

5 

• 

0.785 
0.7 

0.6496 
0.202 

10990 
10990 

0aiO9990 

0.471 
0.807 

3297 
3768 

0.380097 
22 

760194 
760194 

3.28 
25 

16,4045 
0.71 

164045 
1148315 

1640 
656 

82.f9^ 
0.909 

11.647195 

738 
738 

74.538 


144.  Find  the  product,  to  the  fifth  fractional  place,  of  3.14159265 
by  2.236.  Find  1414.2136  X  1 4142. 136,  to  the  second  place ;  a618034 
by  0.618034,  to  the  sixth  place ;  2.236068  by  2236.068.  to  the  third 
place;  1.73205  by  1732.05Q8,  to  the  second  place. 


3.14159265 

1414.2136000 

0.6180340 

6322 

•63124141 

4308160 

6283185 

14142136000 

3708204 

628318 

5666854400 

61803 

^    94248 

141421360 

49442 

,18849 

56568544 

185 

7.02460)21 

2828427 

141421 

42426 

8485 

24  . 

0.3819658 
0.381966.    . 

J 

20000001.06? 

. 

.     2.2360680. 

. 

1.732050 

8606322 

80502371  - 

44721360 

1732050 

4472136 

--        1212435 

670820 

51962 

134163 

3464 

1341 

87 

178    ' 

1 

4999.9998 

2999.999 

5000.  Am, 

3000.  An8. 

20  ARITHMETIC. 


1^.  1.  What  will  a  man  earn  in  a  year  if  he  has  |2  a  day,  omitr 
ting  Sundays  ?  Suppose  that  the  year  begins  on  Sunday  ?  Suppose 
the  year  to  be  leap-year,  and  not  begin  on  Sunday  ?  Suppose  it  leap- 
year,  and  to  begin  on  Saturday  ? 

(365  -  52)  X  f  2  =  ?  626 ;  (365  -  53)  X  $  2  =- 1 624  ; 

(366  -  52)  X  f  2  =  $628 ;  (366  ^  53)  X  $2  - 1626. 

2.  If  a  field  of  corn  averages  2  ears'  to  a  stalk,  how  many  ears  on 

673  stalks  ? 

673 
.2  real  multiplicand. 

1346  1346  ears.  Ans, 

3.  At  27  bushels  an  acre,  how  much  wheat  to  the  square  mile  of 
640  acres,  deducting  47  acres  lor  roads  and  waste  land  ? 

640 
_47 

593 
27  real  multiplicand. 

4151 
1186 


16011  16,011  bu.  Ans. 

4.  How  much  money  would  be  required  to  give  $  7000  to  each  of 

7568  men? 

7568 

7000  real  multiplicand. 

52976000  152.976,000.  Am. 

5.  In  a  certain  book  of  378  pages,  the  words  average  7  letters  to  a 
word,  and  10  words  to  a  line.  There  are,  on  an  average,  29  lines  to 
a  page.    How  many  letters  in  the  book  ? 

378 
29  real  multiplicand. 

3402 
756 


10962 

10  real  multiplicand. 

109620 

7  real  multiplicand. 

767340  767,340  letters.  Ans, 
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6.  How  many  bushels  of  wheat  in  a  townsjiip  of  37  sqnare  miles, 
if  we  .deduct  47  acres  to  the  square  mile  for  roads  and  waste,  and 
suppose  that  half  the  remainder  is  in  wheat  averaging  23  bushels  to 
an  acre  ? 

47  640 

37  37 

329  4480 

141  1920 


1739  23680 

1739 

21941 
0.6 


10970.5 

23  real  multiplicand. 

329116 
219410 


252321.6 

252,321.5  bu.  Am. 

7.  If  5700  persons,  each  paying  1  cent  toll,  and  324  carriages,  each 
paying  5  cents  toll,  pass  over  a  bridge  in  a  day,  how  much  money 
will  be  received  ? 

5700  324 

0.01  real  multiplicand.  0.05  real  multiplicand. 

57.00  16.20 

57 


73.20 


f  73.20.  Ans. 


8.  A  merchant  bought  960  pounds  of  cheese  at  7  cents  a  pound, 
and  147  pounds  of  butter  at  20  cents.  He  gave  in  payment  12.5 
yards  of  cloth  at  1  dollar  a  yard,  2  barrels  of  sugar,  each  weighing 
226  pounds,  at  9  cents  a  pound,  and  the  remainder  in  cash.  How 
much  money  had  he  to  pay  ? 


22 
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960 

226 

0.07  real  mnltiplicand. 

2  real  maltiplicand. 

67.20 

452 

0.09  real  mnltiplicand. 

40.68 

12.50 

147 

63.18 

0.20  real  multiplicand. 

29.40 

96.60 

67.20 

63.18 

96.60     .     _.  43.42  1 43.42.  Am. 

14a   1.   Express  the  product  of7*x7»;  8*x8;  2»x2;  5*x6«. 
7*x7»=»7«r8»x8=»8»;   28x2  =  2»;   5*x5«  =  5«. 

2.  Express  the  product  of :  3.01«x  3.01 ;  0.67*X  0.67* ;  0.208x0208*. 

3.01«  X  3.01  =  3.6P ;  0.67«  X  0.67«  =  0.67" ; 
0.208  X  0.208'  «  0.208*. 

3.  Express  the  product  of : 

2.003«  X  2.003* ;   20.03»  X  20.03  ;  20.03x20.03". 

2.003*  X  2.003*  -  2.003* ;  20.03*  x  20.03  -  20.03* ; 
20.03  X  20.03«  =.  20.03*. 

163.  Divide  963  by  3 ;  846  by2;  846  by3;  846  by6;  848  b74: 
52.05  by  5  ;  84.028  by  7 ;  13,31  by  11 ;  1.728  by  12. 

3)963  2)846  3)846 

321  423  282 

6)846  4)848  5)52.05 

141  212  10.41 

7)84.028  11)13.31  12)1.728 

12.004  1.21  0.144 

158.  1.  Divide  0.003  by  0.07 ;  0.003  by  110 ;  110  by  0.003. 

7)0.30000  11)0.000300  3)110000.00000 

0.04286  0.000027  36666.66667 

2.  Divide  0.07  by  0.003 ;  110  by  0.07 ;  1.3  by  0.07. 

3)70.00000  7)11000.00000  7)  130.00000 

23.33333  1571.42857  18.57143 
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3.  Divide  1.7  by  0.07  ;  0.07  by  110  ;  1.3  by  110. 

7)170,00000  11)0.00700  11)0.13000 

24.28571  -     0.00064  0.01182 

4.  Divide  1.7  by  110 ;  0.07  by  1.2 ;  0.003  by  1.2. 

11)0.17000  12)0.70000  12)0.0300 

0.01545  0.05833  0.0025 

5.  Divide  110  by  1.2 ;  1.7  by  1.2 ;  17  by  1.2. 

12)1100.00000  12)17.00000  12)170.00000 

91.66667  1.41667  14.16667 

6.  Divide  136  by  0.06  ;  136  by  0.12 ;  136  by  1100. 

6)  13600.00000        12)13600.00000  11)1.36000 

2266.66667  1133.33333  0.12364 

7.  Divide  256  by  0.8  ;  2.56  by  0.08  ;  0.0256  by  0.008. 

8)2560  ..         8)256  8>25.6 

320  32  3.2 

8.  Divide  256  by  8000  ;  1.06  by  0.9  ;  1.06  by  9000. 

8)0.256  9)10.60000  9)0.00106 

0.032  1.17778  0.00012 

160.   1.  Divide  1.6093295  by  0.479  ;  by  0.917  ;  bj  0.017 ;  by  0.0087. 

3.35977  1.75499 

479)  1609.3295      917)  1609.3295 
1437  917 


1723  6923 

1437  6419 


2862  5042 

2395  4585 

4679  4579 

4311  3668 

3685  9115 

3353  8253 

332  862 


94.66644 

184.98040 

7)  1609.3295 

87)- 

16093.2950 

153 

87 

79 

739 

68 

696 

113 

433 

102 

348 

112 

852 

102 

783 

109 

699 

102 

696 

75 

350 

68 

348 
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2.  Divide  3  by  1.7;  by  1.73; 

by  1.732 ;  by  1.7321. 

1.76471 

1.73410 

17)30.0000 

173)  300.0000 

17 

173 

130 

1270 

119 

1211 

110 

590 

102 

519 

80 

710 

68 

692 

120 

180 

119 

173 

1 

7 

1.73210 

1.73200 

1732)3000.0000 

17321)30000.0000 

1732. 

17321 

12680 

126790 

12124 

121247 

5560 

55430 

5196 

51963 

3640 

34670 

3464 

34642 

1760 

280 

1732 

28 

3.  Divide  1.6093295  by  5280,  and  the  quotient  by  12. 

0.0003048  00000254 

628)0.16093295  12)0.0003048 

1584 

2532 
2112 

4209 
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4.  Divide  2  by  1.4142 ;  5  by 

2.236. 

1.41423 

2.23614 

14142)20000.00000 

2236)5000.0000 

14142 

4472 

58580 

5280 

56568 

4472 

20120 

8080 

14142 

6708 

59780 

13720 

56568 

13416 

32120 

3040 

28284 

2236 

3836 


804 


165.   Perform  the  work  in  the  following  questions  by  the  use  of 
reciprocals : 


1.  8x0.25   =8  +  4  =  2. 

2.  171  +  0.25  -171x4-684. 

3.  876x1.25   -876  +  0.8 

«  8760  +  8 
-1095. 

4.  132x2.5     -132  +  0.4 

-1320  +  4 
-330. 

6.  591  +  2.5     -591x0.4 

-  236.4. 

6.  756  +  0.125-756x8 

-6048. 

7.  268x25      -268  +  0.04 

-26800  +  4 
-6700. 

8.  753  +  25      -753x0.04 

-  30.12. 


9.  567  +  625  -  (56 7+ 5) x  0.008 
- 113.4  X  0.008 
-  0.9072. 

10.  1764x0.025-1764  +  40 

-  44.1. 

11.  5381  +  0.025  =  5381x40 

-  215,240. 

12.  7452  +  0.875-7452x8  +  7 

-  59,616  +  7 

-  8516.6. 

13.  651   X  0.33333  -  651  +  3 

-217. 

14.  456  X  6.66667  -  456  +  0.15 

-  45,600  +15 
-3040. 

16.  1554  X  0.16667  -  1554  +  6 

-259. 
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16.  432  +  1.33333-432x0.75  17.  375  +  16.667-376x0.06. 

-  334.  -  22.50. 

18.   225-+  6.6667  -  225  X  0.15 

-33.75. 

167.  1.  Taking  7  as  unity,  what  would  be  the  value  of  14?  of  287 
of  35?  of  3.5?  of  2.8105?  of  6.31415? 

7)U        7^28        7)35        7)3^        7)2.8105        7)6.31415 
2  4  5  0.5  0.4015  0.90202 

2.  If  the  side  of  a  square  is  10  inches,  and  its  diagonal  14.14214, 
express  the  side  in  terms  of  the  diagonal  as  unity; 

0.70710 

1414214)  1000000.00000 
9899498 

10050200 
9899498 

1507020 
1414214 

928060 

3.  If  the  diagonal  of  a  square  is  one  foot,  what  decimal  of  a  foot 
must  its  side  be  ?  i  ^.  1.41421 1  =  0.70710.      .  ,        ^See  107,  2.\ 

4.  If  the  diameter  of  a  circle  is  11.3  inches,  and  its  circumference 
35.5  inches,  what  is  the  circnmference  in  terms  of  the  diameter/ 
What  is  the  diameter  in  terms  of  the  circumference  ? 


3.14159 

0.31831 

113)355.00000 
339 

355)113.00000 
1065 

160 
.  113 

650 
355 

470 
452 

2950 
2840 

180 
113 

1100 
'  1065 

-     670 

565 

350 

1050 
1017 
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5.  What  decimsil  fraction  of  87  is 

47?  83?  43.6? 

297 

0.54023 

0.60919 

0.5 

0.333 

87)47.0^)000 

87)53.00000 

87)43.5 

87)  29.000 

435 

622 

43.5 

261 

350 

800 

290 

348 

783 

261 

200 

170 

290 

174 

87 

261 

260 

830 
783 

29 

6.  How  many 

times  393  is  587  ? 

7857?  131  r  196.5? 

1.49 

19.99 

0.33 

0.5 

393)587.00 

393)7857.00 

393)131.00 

393)  196.5 

393 

393 

1179 

196.6 

1940 

3927 

1310 

1572 

3537 

1179 

3680 

3900 

131 

3537 

3537 

363 

7.  How  many  664's  we  there  in  1368  ?  in  1760  ?  in  342  ?  in  77  ? 
in  6.84?  itt  0,0786? 

2  0.6  0.01 


684)  1366 
1366 

684)  342.0 
3420 

684)  6.84 
6  84 

2.57 

684)  1760.00 
1368 

0.1126 

684)  77.000 
684 

0.00011 

684)0.0786 
684 

3920 
3420 

860 
684 

101 

6000 
4788 

1760 
1368 

392 
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168.     1.    Divide    11.4285285 

by    3.1415927   to    six    decimal 

places. 

3.637813 


Zlflimf)  114286286 
94247781 

20037504 
18849566 


4.  Divide  0.0053  by  72.664  to 
eight  decimal  places. 

0.00007294 

7???^)  5.30000 
508578 

21422 
14631 


1187948 
942478 

246470 
219911 

25659 
25132 

427 
314 

113 
94 


6891 
6639 

362 
300 


5.  Divide  6  by  0.1673  to  three 

decimal  places. 

38.144 

\m)  60000.0 
4719 

12810 
12684 


2.    Divide    0.004239239    by 
3.2783278  to  five  decimal  places. 

0.00129 


2260 
1573 


32783?!T?)  42392.39 
3278328 

687 
629 

960911 
656675 

6. 

eight 

Divide  0.11  by  1937.43  to 
decimal  places. 

305236 
296049 

0.00006677 
1^0)  11.0000 

3.  Divide  437  by  216.263  to 
three  decimal  places. 

2.030 

96872 

13128 
11624 

21???^) 437000. 
43061 

1504 
1356 

649 
646 

148 
133 
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7.  Divide  46  by  0.00751515151  to  three  decimal  places. 

6120.968 

*lb%^l9lfl)  4600000000000 
450909091 

9090909 
7515152 

1575757 
1503030 

72727 
67636 

5091 
4509 

582 

169.  1.  Find  the  value  of  10» ;  10* ;  10« ;  10» ;  10* ;  10* ;  10». 
10»-1;  10^-10;  10«-10xlO-100;  10»  =  10x  lOx  10- 1000; 
10*- 10x10x10x10-10,000;  10»-10xlOxlOxlOxlO-100.000; 
10*  -  lOx  lOx  lOx  lOx  lOx  10- 1,000,000. 

2.  Find  the  value  of  lOP ;  10-» ;  lO"" ;  lO"' ;  10"* ;  lO"* ;  lO"*. 
ia»-l;  10-1-0.1;  10-«-0.1«-0.01;  lO"' - 0.1» - 0.001 ; 

10-*  -  0.1*  -  0.0001 ;  10-»  -  0.1*  -  0.00001 ;  10-«  -  0.1«  -  0.000001. 

3.  Find  the  value  of  10» X  10» ;  lO^xlO"*;  10«xlO-»;  10»xlO-»; 

10*  X  io-». 

10»XlO»-10»-l;  lO^XlO-i-lOO-l;  10« X  10-« -  10» -  1 ; 
10»  X  10-»  - 100  - 1: ;  10*  X 10-6  « 10-1 .  0.1. 

4.  Find  the  value  of  10»  +  lO'i ;     lO"'  +  10« ;     lO'i  +  10-»  ; 
20-»  + 10-*. 

10»  + 10-1 « 10*  - 10,000 ;  10-«  + 10»  - 10-*  -  0.1*  =  0.0001 ; 

10-1  -I- 10-»  -  10»  - 100 ;  10-«  + 10-*  -  iO»  - 100. 

5.  Find  the  value  of  10-»xlO«;  lO'+lO*;  10-»  +  10*;  10-«+10-». 

10-»  X  10»  - 10-1  -  0.1 ;  108  +  102-101-10; 

10-»  +  10"  -  10-»  -  0.1*  -  0.00001 ;  10-»  +  lO'*  -  lOi  -  10. 
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6.  Find  the  value  of  10»  +  10 ;  10*  -i- 10» ;  IO^  +  lO'i ;  lO'^  + 10"^ 
10«  +  10  =  10;  10»-*.10»- 10-1 -0.1;  10»+10-*-10; 

10-1  + 10-1  «10»  =  1. 

7.  Find  iJie  value  of  1.01»+ 1.01-1;  i.oi«  x  l.Ol-i ;  1.01-«+1.01-^ 
1.01«  + 1.01-1 .  i.oi»  =  1.03030i  ;  1.01«  X  1.01-1 « Id ; 

1.01-«  + 1.01-1 « 1.01-1 » 1  + 1.01  -  0.99009. 


BlClfifiGISE  I. 

1.  Express  in  words,  327.244. 

Three  hundred  twenty-seven  and  two  hundred  forty-four  thou- 
sandths. 

2.  Express  in  words,  80.9056. 

Eighty  and  nine  thousand  fifty-six  ten-thousandths. 

3.  Express  in  words,  0.390012. 

Three  hundred  ninety  thousand  twelve  millionths. 

4.  Express  in  words,  20000.002. 
Twenty  thousand  and  two  thousandths. 

5.  Express  in  words,  0.0000008. 
Eight  ten-millionths. 

6.  Express  in  words,  41.27105. 

Forty-one  and  twenty-seven  thousand  one  hundred  five  hundred- 
thousandths. 

7.  Write  in  figures,  two  hundred  thirty-five  and  eight  hundred 

thirty-five  thousandths. 

235.835. 

8.  Write  in  figures,  seventy -four  and  two  hundred  three  thousand 

six  millionths. 

74.203006. 

9.  Write  in  figures,  twelve  hundred  and  eight  thousand  three  ten- 
millionths. 

1200.0008003. 
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10.  Write  in  figures,  five  thousand  sixty -four  millionths. 

0.005064. 

11.  Write  in  figures,  one  million  and  four  tenths. 

1000000.4. 

12.  Write  in  figures,  six  hundred-millionths. 

0.00000006. 

13.  Multiply  and  divide  789.365  by  10 ;  by  100 ;  by  100,000. 
7893.65 ;  78.9365 ;  78936.5 ;  7.89365 ;  78,936,500 ;  0.00789365. 

14.  Multiply  and  divide  0.004  by  100;  by  10,000;  by  1000. 
0.4;  0.00004;  40;  0.0000004;  4;  0.000004. 

15.  Multiply  and  divide  436  by  1,000,000 ;  by  1000 ;  by  10. 
436,000,000 ;  0.000436 ;  436,000 ;  0.436 ;  4360 ;  43.6. 

16.  Multiply  and  divide  0.1  by  10 ;  by  ten  millions. 
1 ;  0.01 ;  1,000,000 ;  0.00000001. 

17.  Find  the  value  of  21.3706  +  15.243  +  1.8954  +  0.26891  +  5.328 

+  29.74. 

21.3706 

15.243 

1.8954 
0.026891 
5.328 
29.74 

73.603891 

la  Find  the  value  of  57  +  0.0057  +  6.8 + 1200 + 0.847  + 159.2  +  3. 

57. 

0.0057 
6.8 
1200. 

0.847 
159.2 
3. 


1426.8527 
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19.  Find  the  value  of  0.0012  + 10 + 6.8281  +  5  +  39.43 + 0.6827  + 1. 

0.0012 
10. 

5.8281 

5. 
39.43 

0.6827 

1. 


61.942 


20.  Find  the  value  of  23.9875  - 12.4764 ;  35.14732  -  27.62815. 

23.9875  35.14732 

12.4764  27.62815 


11.5111  7.51917 

21.  Find  the  value  of  102.1274  -  83.072 ;  39.801  - 17.9645. 

102.1274  39.801 

83.072  17.9645 


19.0554  21.8365 

22.  Find  the  value  of  30  -  5.2817 ;  1.7  -  0.8469. 

30.0000  1.7000 

5.2817  0.8469 

24.7183  0.8531 

23.  Find  the  value  of  1  -  0.54237 ;  100-0.00176. 

1.00000  100.00000 

0.54237  0.00176 

0.45763  99.99824 

24.  Find  the  value  of  24.271  -  3.5485  + 15.271  - 13.256  - 14.125. 


3.6485 

24.271 

13.256 

39.542 

15.271 

14.125 

31.0295 

39.542  31.0295  8.5125 
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26.  Find  the  value  of  62  +  0.52  - 17.8946  -  30254  -  0.6  +  21.12. 

52.  17.8946 

0.52  30.254  73.64 

21.12  0.5  48.6486 


73.64                          48.6486  24.9914 

20.  Find  the  value  of  41.289  x  0.5 ;  0.268  x  0.9 ;  0.112  x  0.2. 

41.289                              0.268  0.112 

0.6                                 0.9  0.2 


20.6445  0.2412  0.0224 

27.  Find  the  value  of  2.435  x  4.23 ;  7L651  x  3.37 ;  0.251  x  0.01 

2.435  *  71.651  0.251 

4.23  3.37  0.04 


7306  501557  0.01004 

4870  214963 

9740  214953 


10.30005  241.46387 

28.  Find  the  value  of  0.0012  x  0.006 ;   2.26823  X  200 ;   5.6126  x 

0.0768. 

0.0012  2.26823  6.6126 

0.005  200  0.0768 


0.000006  463.646  449000 

336750 
392875 


0.43104 

29.  Find  the  value  of  0.7X7X0.07;  0.16625x23.7x0.00192x5. 

0.7  0.15625  3.703125 

7  23.7  0.00192 

4.9  109375  7406250 

0.07  46875  33328126 

31260  3703125 


0.343 


3.703125     0.00711 

6 


0.03555 
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30.  Find  the  value  of  (^465  + 1.121)  X  (3.2  -  2.89). 

(2.465  + 1.21)  X  (3.2 -2.89) 

-  3.675  X  0.31 
- 1.13925. 

31.  Fiod  ihe  value  of  (3.01)» ;  (0.045)» ;  (0.0081)» ;  (5.1004)» ;  (0.76)». 


3.01 
3.01 

301 
903 

9.0601 


0.045 
0045 

225 
180 


0.002025 


0.0081 
O0081 

81 

648 


0.00006561 


5.1004 

5.1004 

204016 
51004 
256020 

26.01408016 
6.1004 

10105632064 
2601406016 
13007040060 

132.662214448064 


0.76 
076 

456 
532 

0.5776 
0.76 

34656 
40432 

0.438976 


82L  Fmdtlie  value  of  (0.125)'x(0.32)P. 


0.125 
0.125 

625 
250 
125 


0.32 
0.32 

64 
96 


0.015625 


0.1024 
0.32 

2048 

3072 

0.032768 


0.032768 

0.015625 

163840 
65536 
196608 
163840 
32768 

0.000512 
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33.  DiYide  2&XM  by  6 ;  0.12&36  by  U ;  7.9^1  by  p.Q. 

6)291.84  12)0.12936  ^)  7.92801 

48.64  0.01078  0.88089 


34.  Divide  58.383  by  0.39 ;  0.28744  by  0.08  ;  491.205  by  0.065. 
149.7  7557 


05838.3 

8)  28.744 

65)491205 

39 

3.593 

455 

193 

362 

156 

325 

378 

.370 

351 

325 

273 

455 

273 

455 

36.  Divide  68.325  by  6.25 ;  0.732  by  1,6 ;  1208.88  by  0.438. 


10.932 

626)6832.500 
625 

16) 

0.4576 

7.3200 
64 

92 
80 

438j 

2760 

1208880 
876 

5825 
5625 

3328 
3066 

2000 

1875 

120 
112 

2628 
2628 

1250 
1250 

80 
80 

36.  Divide  498  by  0.0125 ;  7  by  0.007 ;  1000  by  0.0001. 

The  reciprocal  of  0.0125  is  80. 

498  7)7000  1)10000000 

80  1000  10000000 

39840 
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37.  Divide  0.235  by  10.24 ;  27  by  12 ;  0.00607702  by  0.0283. 

0.02295  0.1794 

1024)23.50000  12)27.00  283)50.7702 

2048  2.25  283 


3020  2247 

2048  1981 


9720  •  2660 

9216  2547 


5040  1132 

1132 

38.  Divide  89.3  by  0.00752 ;  74.1  by  0.0256 ;  1  by  0.128. 

7.8125 

128)  1000.0000 
896 

1040 
1024 


11875 

2894.53125 

752)  8930000 

256)  741000.00000 

752 

512 

1410 

2290 

752 

2048 

6580 

2420 

6016 

2304 

5640 

1160 

5264 

1024 

3760 

1360 

3760 

1280 

800 

768 

320 

256 

640 

512 

1280 

1280 

160 
128 

320 
256 


640 
640 


39.  Divide  0.39842  by  3.7164 ;  281.5  by  13.789 ;  0.0005  by  0.0028. 
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0.10720 

37164)3984.20000 
37164 

13789) 

20.41482 

281500.00000 
27678 

28] 

0.17857 

15.00000 
28 

267800 
260148 

57200 
56156 

220 
196 

76620 
74328 

20440 
13789 

240 
224 

21920 

66610 
55166 

113640 
110312 

32280 
27678 

160 
140 

200 
196 

40.  Divide  63.04128  by 

by  0.0059. 

0.06905 

91285)6304.12800     493) 
547710 

912.85;  287.209 

58257.40365 

28720900.00000 
2465 

by 
59! 

0.00493;  2000 

338983.05084 

)  20000000.00000 
177 

827028 
821566 

4070 
3944 

230 
177 

546300 
456426 

1269 
986 

2830 
2465 

3650 
3461 

1990 
1972 

530 
472 

580 
531 

490 
472 

180 
177 

(  '; 

1800 
1479 

300 
296 

3210 
2968 

2620 
2465 

500 
472 

280 
236 

38  ABITHMETIC. 


Exercise  II. 

1.  1.4  +  2.08  +  3.895=  3.   1.667  +  0.4  +  0.286  +  6,08 

J  ^  +  0.636  +  0.931  « 

2!08  1.667 

3.895 


7.375 


0.4 

0.286 

6.08 

0.636 

0.931 


2.  2.8  +  2.08  +  0.28  +  0.028 
+  0.812- 

2.8  10. 

028  ^'  6.125-0.57- 

0.028  6.125 

0,812  0.57 


6.  5.555 

6.  <4.625  +  1.146)  -  (1.2  +  3.57)   6.  6.913  -  (2.85  -  0.937) 
'   =  6.771  -  4.77l'  =  6.913  - 1.913 

- 1.  -  5. 

7.  24  -  2.4  +  (5  -  3.508)  -  3.092 

=  24  -  2.4  +  1.492  -  3.092 
=  25.492  -  5.492^ 
=  20. 

8.  10  -  (4.25  -  2.5  +  2  -  0.625  -  0.4  -  2.02)  -  0.295 

=  10  -  (6.25  -  5.545)  -  0.295 
=  10  -  0.705  -  0.295 
=  10-1 
=  9. 

9.    1.6x0.08x0.5=  10    0.1204x0.0168x100 

1,5  0.1204 


0.08 

0.12 
0.5 


0.06 


0.0168 

9632 
7224 
1204 


0.00202272 
100 

0.202272 
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11.   0.04x3.25x0.06-  12.  36x0.002x2.05x0.00765- 


3.25 
0.04 


36 
0.002 

0.072 
2.05 

0.1476 
0.00765 

7380 

8856 

360 
144 

10332 
0.00112904 

0.13 
0,06 

0.0078 


0.1476 

13.  0.139 X 28  +42 X 0.002  +  6 x  0.004 - 0.05 x  20 

•r^  3.892  +  0.084  +  0.024  - 1 

=^4-1 

«3. 

14.  (10  - 1.25)  X  0.2  +  0.02  X  2.8  +  (80.3  X  0.1  -  5.3)  X 10  -  805.3  X  0.02 

-  8.75  X  0.2  +  0.02  X  2.8  +  (8.03  -  6.3)  X  10  -  805.3  X  0.02 
- 1.75  +  0.056  +  27.3  - 16.106 
=  29.106  - 16.106 
-13. 


16.  28.3696  +  1.49- 

17. 

8.8779  + 175.8  - 

19.04 

• 

a0605 

149)2836.96 

1758)88.7790 

149 

8790 

1346 

8790 

1341 

8790 

696 

698 

16.  0.27  +  0.00225- 

IS. 

0.0427  -*-  92.3  - 

120 

0.00046 

225)27000 

923)0,42700 

225 

3692 

450 

6780 

450 

6538 

40 

• 

^ 
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la 

0.28744  -»•  800  - 

8)0.0028744 
0.0003693 

20. 

491.205  +  650  - 

0.7557 

65)49.1205 
455 

362 
325 

370 
325 

455 
455 

22.  0.732  +  16,000- 

0.00004575 

16)0.00073200 
64 

92 
80 

120 
112 

80 
80 

21. 

68.325  +  6250- 

0.010932 

625)  6.832500 
625 

23.  1208.88  +  0.438- 

2760 

438) 1208880 
876 

5825 
5625 

« 

3328 
3066 

2000 
1875 

2628 
2628 

1250 
1250 

• 

J 

24.  2 + 0.01-(0.2 + 0.02  +  0.8  +10)  +  36.48  +  8  -  (4 + 0.05-2+0.6+1 .25 

-  200-  (10  +  0.08)  +  4.56  -  (80  -  2  +  0.48) 

-  200  - 10.08  +  4.56  -  78.48 

-  204.56  -  88.56 
-116. 

25.  72.2  + 10  -  2  +  (0.5  + 1.60)  +  2.126  +  (1.75  -  0.5) 

-  72.2  + 10  -  2  +  0.3125  +  2.125  + 1.25 

-  7.22  -  6.4  + 1.7 

-  8.92  -  6.4 

-  2.52. 
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EXEBCISE  III. 

1.  What  nnmber  subtracted  88  times  from  80,005  will  leave  13 

as  a  remainder  ? 

909 

80,005  88)  79992 

13        '         792 


79,992  792 

792 

2.  If  7  men  can  build  a  wall  in  16  days,  how  many  men  will  it 
take  to  build  a  wall  three  times  as  long  in  half  the  time  ? 

7 
21 

42 

3.  How  many  minutes  are  there  between  25  minutes  past  8  in  the 

morning  and  midnight  ? 

35 

180 

720 

936 

4^  The  velocity  of  sound  being  1090  feet  per  second,  at  what  dis- 
tance is  a  gun  fired,  the  report  of  which  I  hear  11  seconds  after  seeing 

the  flash  ?    (5280  feet  make  a  mile.) 

2.27083 


1090 

5280)11990.00000 

11 

10560 

1090 

14300 

1090 

10560 

11990 

37400 

36960 

44000 

42240 

17600 

15840 
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6.  How  long  would  it  take  to  travel  30.2375  miles  at  the  rate  of 

8.85  miles  per  hour  ? 

3.4167 

885)  3023.7500 
2655 

3687 
3540 

1475 
885   - 

5900 
5310 

5900 
6195 


6.  The  circumference  of  a  circle  being  3.1416  times  the  diameter, 
find  the  circumference  of  a  circle  whose  diameter  is  6.8  feet ;  also,  find 
the  diameter  of  a  cirde  whose  circumference  is  20  inches. 


6.366 

3.1416 

31416)200000.000 

6.8 

188496 

251328 

115040 

188496 

94248 

21.36288 

207920 

-  21.363  ft. 

Am, 

188496 

194240 
188496 

7.  How  much  wire  will  be  required  to  make  a  hoop  30  inches  in 
diameter,  allowing  two  inches  for  the  joining? 

3.1416 
30 


94.248 
2 

96.248 


TEAGHERB    EDITION. 


43 


6.   Haw  many  Uraes  would  suoh  a  hoop  turn  in  going  half  a  mile? 

336. 


2)5280 
2640 

2640 
12 


94248)31680000. 
282744 

340560 

282744 


5280 
2640 

■  1    I 

31680 


678160 

565488 


d.  Cork,  whose  weight  is  0.24  of  that  of  water,  weighs  15  pounds 
per  cubic  foot.  What  is  the  weight  of  6  cubic  feet  of  oak,  the  weight 
of  oak  being  0.934  of  that  of  water  ? 

62.5 

62.5 
6 


24)  1500.0 
144 


60 

48 

120 
120 


375. 
0.934 

1500 
1125 
3375 

350.25 


10.  From  what  numb^tr  can 
847  be  subtracted  307  times,  and 
leave  a  remainder  of  49  ? 

847 
307 

5929 
2541 

260029 
49 

260078 


11.  What  is  the  235th  part  of 

14  i, 235? 

601 

235)141235 
1410 


235 
235 
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12.   What  will  343  barrels  of 

14.   How  much  must  be  added 

flour  cost,  at  |6.37  a  barrel  ? 

to  |4429  in  order  to  make  the 

16.37 

8um43x|241? 

343 

1241 

1911 

43 

2548 

723 

1911 

964 

12184.91 

10363 

• 

4429 

13.  12  make  a  dozen,  and  12 
dozen  make  a  gross.  How  many 
steel  pens  in  28  gross?  What 
will  a  gross  of  eggs  cost,  at  27 
cents  a  dozen  ? 

144  fO.27 

28  12 


1152 
288 

4032 


54 
27 

$3.24 


$5934 


16.    What 

number  deducted 

from  the  26th 

part  of  2262  will 

leave  the  87th 

part  of  the  same 

number  ? 

87 

26 

26)  2262 

87) 2262            87 

208 

174              26 

182 

522            61 

182      ' 

522 

16.  At  an  ordinary  rate,  123  words  a  minute,  how  long  will  it 
take  a  man  to  deliver  a  speech  of  15  pages,  each  of  28  lines,  and  each 
line  containing  11  words?  How  long  would  it  have  taken  Daniel 
Webster  to  deliver  the  same  speech,  at  the  rate  of  93  words  a  minute? 

37.6  49.7 


15 

123)4620.0 

93)4620.0 

28 

369 

372 

120 

930. 

900 

30 

861 

837 

420 

690 

630 

11 

420 

420 

4620 
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17.  How  long  would  it  take  a 

railway  train 

to  go  from  New 

York    to 

San 

Francisco,   3310 

miles,  at  the  rate  of  1973  feet  a 

minute  7 

•    8858 

3310 

1973)17476800 

5280 

15784 

264800 

16928 

6620 

15784 

16550 

11440 

17476800 

9865 

15750 


18.   How  long  will  it  take  to 

count  a  million,  at  the  rate  of  67 

a  minute  ? 

14925.4 

67)  1000000.0 
67 


330 
268 


620 
603 


170 
134 

360 
335 

250 


19.  If  you  put  into  a  box  17 
cents  a  day  including  Sundays, 
beginning  January  1  and  ending 


July  4,  how  much  money  will 
there  be  in  the  box  ? 


31 

185 

28 

0.17 

31 
30 
31 
30 

1295 
185 

31.45 

4 

» 131.45 

185 


20.  If  a  man's  income  is  $3000 
a  year,  and  bis  daily  expenses 
average  $  7.68,  what  does  he  save 
in  a  year  ? 


$7.68 
365 


13000. 
2803.20 

?  196.80 


3840 
4608 
2304 

$2803.20 


21.  In  a  question  of  division 
the  quotient  was  87.83,  the  divi- 
sor 759.  What  was  the  divi- 
dend ? 

87.83 
759 

79047 
43915 
61481 


66662.97 
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22.  It  is  3.1416  times  as  far  round  a  wheel  as  across  it.  How 
many  times  will  a  wheel  4.5  feet  across  turn  roand  in  going  23  miles 
of  5280  feet  each  ? 

8590 

5280  3.1416        .  141372)  1214400000 

23  4.5  1130976 


15840 
10560 

121440 


157080 
125664 

14.1372 


834240 
706860 

1273800 
1272348 

14520 


23.  How  many  gallons  of  231  cubic  inches  are  contained  in  a 
cubic  foot  (1728  cubic  inches)?  in  a  bushel  of  2150.42  cubic  inches? 
How  many  cubic  feet  in  a  bushel?  How  many  bushels  in  31.5 
gallons  ? 

(i.)  (ii.) 


7.48 

9.309 

231)1728.00 

231)2150.420 

1617 

2079 

1110 

714 

924 

693 

1860 

2120 

1848 

• 

2079 

(iii.) 

fiv.) 

1.244 

3.38 

1728)  2150.420 

31.6 

215042) 727650.00 

1728 

231 
315 

645126 

4224 

825240 

3456 

945 

645126 

7682 

630 

1801140 

6912 

7276.5 

1720336 
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24.  Seven  children  had  left  to 
them  f  7186  apiece ;  one  died, 
.and  his  share  was  divided  among 
the  surviving  six.  How  much 
had  each  then  ? 

6)^7186.00 
f  1197.67 
7186 

1.8383.67 

26.  What  is  the  nearest  num- 
ber to  7196  that  will  contain  372 
without  a  remainder  ? 


19 

372)  7196 

7196 

372 

128 

3476 

7068 

3348 

128 

26.  How  long  will  it  take  2 
men  to  do  what  1  man  can  do  in 
6  days  ?  what  4  men  can  do  in  3 
days  ?  what  3  men  can  do  in 
4  days  ? 

6  days  -»-  2  «»  3  day& 
2x3  days  =  6  days. 
(3x4  days)  +  2  =  6  days. 

27.  Divide  $  1 .80  among  Thom- 
as, Richard,  and  Henry  in  such 
a  way  that  Henry  shall  receive 
3  cents  for  every  5  cents  that 
Thomas  gets,  and  Richard  shall 
receive  2  cents  for  every  3  cents 
that  Henry  gets. 


2 
3 

10 

f0.18 
3 


10)11.80 
f0.i8 
2 

?0.36-R,'b. 

10.18 
5 


?0.54-H.V     f0.90-.T.*8. 

28.  Divide  f  87.84  between  B 
and  C  BO  that  C  shall  get  $  19  as 
often  asB  getaf  17. 


a~ 

2.44 

19 

36)87.84 

17 

72 

36 

158 

144 

144 

144 

$2.44 

12.44 

19 

17 

2196 

1708 

244 

244 

f46.36«:B'8.      141.48  =.C'8. 

29.  Three  partners  received  for 
goods :  one,  $371.63  ;  the  second, 
f 285.40;  the  third,  $411.91. 
They  paid  for  the  goods  $879.34, 
and  divided  the  balance  equally 
among  them.  How  much  did 
each  receive? 

$371.63 
285.40 
411.91 


$  1068.94 


$1068.94 
879.34 

3)  $189.60 
$  63.20 
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30.  At  12  inches  in  a  foot, 
how  many  inches  long  is  a  wall 
35  feet  in  length  ?  A  brick  and 
its  share  of  mortar  being  8.4 
inches  long,  how  many  bricks  in 
length  is  the  wall  ? 


36 

12 

70 
35 

420 


50 


84)4200 
420 

0 


31.  A  brick  and  mortar  being 
2.4  inches  in  height,  how  many 
bricks  are  required  to  build  the 
wall  12  feet  high,  if  the  wall  be 
two  bricks  wide  ? 


12 
12 

144 


60 

24)1440 
144 


60 
50 

3000 
2 

6000 


32.  What  is  the  total  weight 
of  the  wall,  if  a  brick  and  its  share 
of  the  mortar  weigh  4.13  pounds? 
What  is  the  weight  after  a  long 
rain,  when  the  weight  is  increased 
to  4.27  pounds  for  each  brick? 

4.13  4.27 


6000 


6000 


24780 


25620 


33.  How  many  pounds  does 
each  foot  in  length  of  the  wall 
weigh  ? 


708 


732 


35)24780 
245 


35)25620 
245 


280 
280 


112 
105 


70 
70 


34.  If  60.98  cubic  inches  of 
brick  weigh  4  pounds,  how  many 
cubic  inches  of  brick  weigh  1 
pound  ?  How  many  pounds 
would  a  cubic  foot  (1728  cubic 
inches)  weigh  ? 

4)60.980 
15.245 

113.35 

15245)1728000.00 
15245 

20350 
15245 


51050 
45735 

53150 
45735 


74150 

36.  If  a  cubic  foot  of  water 
weigh  62.5  pounds,  how  many 
times  as  heavy  as  water  is  brick  ? 

1^ 

625)1133.5 
625 

5085 
5000 
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36.  Light  moves  through  the 

air  at  186,500  miles  in  a  second. 

How  many  times  can  it  go  around 

the  earth  in  a  second,  the  distance 

round  the  earth  being  24,897.714 

miles? 

7^ 

24897714)186500000.0 
174283998 

122160020 

37.  Light  moves  through  the 
air  at  300,190  kilometers  in  a 
second.  How  many  times  can  it 
go  around  the  earth  in  a  second, 
the  distance  round  the  earth  be- 
ing 40,007.5  kilometers  ? 

7.5 


400075)3001900.0 
2800525 

2013750 
2000305 


38.  A  minute  is  60  seconds. 
How  many  miles  and  how  many 
kilometers  can  light  travel 
through  air  in  a  minute? 

300190  km. 
60 


18,011,400  km. 

186,500  mi 
60 


11,190,000  mi. 

39.  An  hour  is  60  minutes. 
How  many  miles  and  how  many 


kilometers  can  light  travel  in  an 
hour? 

18,011,400  km. 
60 

1,080,684,000  km. 

11,190,000  mi. 
60 

671,400,000  mi. 


40.  The  distance  round  the 
earth,  given  in  Ex.  37,  is  mea-  - 
ured  on  a  north  and  south  liue. 
Around  the  equator  the  distance 
is  40,075.45  kilometers.  How 
many  times  could  light  move 
round  the  equator  in  one  min- 
ute? 

7.49 

4007545)30019000.00 
28052815 

19661850 
16030180 


36316700 
36067905 


7.49 
60 

449.4 


41.  Find  the  reciprocal  of  the 
difference  between  31.24  and 
31.23768. 

31.24 

31.23768 


0.00232 
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431.034 

232)100000.000 
928 


720 
696 


240 

232 


800 

696 

1040 
928 

42.  The  Hanoverian  mile  ia 
26,400  Hanoverian  feet  long, 
each  foot  being  0.9542  of  an  Eng- 
lish foot*  Find  to  four  places  of 
decimals  the  fraction  that  an 
English  mile  of  5280  English 
feet  is  of  a  Hanoverian  mile. 

0.9642 
26400 

3816800 
47710 
19084 


24236.6800 

0.2178 

2423668)528000.0000 
4847336 

4326640 
2423668 


19029720 
16965676 

21640440 
19389444 


43.  Express  in  inches  the 
length  of  a  meter,  given  that  a 
meter  is  one  ten- millionth  of  a 
quarter  of  the  earth's  circamfer- 
ence,  that  the  circomferenoe  is 
3.14159  times  the  diameter,  that 
the  diameter  is  7911.7  miles,  and 
that  a  mile  is  5280  X  12  inches. 

5280 
12 

10560 
5280 


63360 
7911.7 

443520 
63360 
63360 
570240. 
443520 

501285312. 
3.14159 

4511567808 
2506426560 
501285312 
2005141248 
601285312 
1503865936 

4)1674832923.32608 

393708230.83152 
0.0000001 

39.370823083152 
-  39.3708  in.  Am. 

44.  How  mnst  a  number  be 
altered  to  double  its  reciprocal  1 
Divided  by  2. 
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45.  Wbat  effect  is  produced  on  the  Bum  of  two  numbers,  if  each 
number  is  iBcreased  by  the  same  number  ?  What  effect  on  the  difiar- 
ence? 

It  is  increased  by  two  times  the  number ;  not  any. 

46.  What  effect  is  produced  on  the  product  of  two  numbers,  if 
both  numbers  are  multiplied  by  the  same  number  ?  What  effect  on 
the  quotient  ? 

It  is  multiplied  by  the  square  of  the  number ;  not  any. 

47.  What  effect  is  produced  on  the  remainder,  if  both  divisor  and 
dividend  are  multiplied  by  the  same  number  7  If  both  are  divided 
by  the  same  number  ? 

It  is  multiplied  by  the  number  ;  it  is  divided  by  the  number. 

48.  In  going  frosa  one  planet  to  another  light  probably  moves 
faster  than  in  air.  Suppose  it  moves  at  309,800  kilometers  a  second, 
how  long  would  it  take  light  to  perform  each  of  the  following  journeys  : 

Moon  to  Earth 375,500  kilometers. 

Sun  to  Earth 147,250,000 

Sun  to  Mercury 56,900,000         " 

Sun  to  Venus 106,400,000         " 

Sun  to  Mars 224,100,000 

Sun  to  the  Asteroids "400,000,000         " 

Sun  to  Jupiter 765,400,000         " 

Sun  to  Saturn 1,403,000,000 

Sun  to  Uranus 2,817,000,000 

Sun  to  Neptune 4,421,000,000 

Sun  to  the  nearest  star  .    .     24,000,000,000,000 

1.21  475.3  183.7 

3098)3756.00       3098)1472500.0       3098)  569000.0 
3098  12392  3098 

6570  23330  25920 

6196  21686  24764 

3740  16440  11560 

3098  15490  9294 

9500  22660 

9294  21686 


It 


5ii 

ARITHMETIC 

■ 

343.4 

3098)1064000.0 
9294 

723.4 

3090)  2241000.0 
21686 

7240 
6196 

3098 

3098^ 

77469335 

XXKXXXXKX) 
S86 

3140 
1686 

1291.1 

)  4000000.0 
3098 

13460 
12392 

9020 
6196 

10680 
9294 

10440 
9294 

28240 
27802 

13860 
12392 

12460 
12392 

4528.7 

3098)14030000.0 
12392 

3580 
3098 

2470.6 

3098)7654000.0 
6196 

4820 
3098 

9092.9 

28170000.0 
27882 

14580 
12392 

16380 
15490 

28800 
27882 

21880 
21686 

8900 
6196 

9180 
6196 

19400 
18588 

27040 
24784 

29840 
27882 

14270.5 

3098)44210000.0 
3098 

22560 
21686 

3098)  24( 
21( 

2; 

2 

13230 
12392 

8380 
6196 

21840 
21686 

15400 
15490 

14540 
12392 

21480 
18588 

28920 
27882 

10380 
9294 

10860 
9294 

15660 
15490 
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49.   A  kilometer  is  about  0.6214  of  a  mile.  How  many  miles  is 
each  of  the  planets  from  the  snn  ? 

14725  5690  10640 

6214.  6214  6214 


58900 

22760 

42560 

14725 

5690 

10640 

29450 

11380 

21280 

88350 

34140 

63840 

b,  91.501,150 

Mercury,  35,357,660 

Venufl,  66,116,960 

22410 

76540 

6214 

6214 

89640 

306160 

22410 

76540 

44820 

6214 

153080 

134460 

40000 

459240 

139,255,740 

Asteroids,  248,560,000 

Jupiter,  475,619.560 

140300 

281700 

442100 

6214 

6214 

6214 

561200 

1126800 

1768400 

140300 

281700 

442100 

280600 

563400 

884200 

841800 

1690200 

2652600 

Saturn,  871,824,200    Uranus,  1.750.483,800    Neptune,  2,747,209,400 


ExEBcisEs  ON  Page  73. 

1.  Convert  5427™  into  kilometers ;  into  millimeters ;  into  centi- 
meters. 
5427"  -  5.427*»  -  5427000°^  =  542700o» 


2.  6853™™  contain  how  many  meters?  how  many  centimeters? 
what  part  of  a  kilometer  ? 
6853"»»  -  6.853™  -  685.3«»  =  0.006853^. 
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3.  Write  49.7^  m  centimeten ;  as  xnillimetera ;  as  part  of  a  kilo- 
meter. 

49.7"  -=  4970'"  =  49700«»»  «  0.0497*»». 

4.  How  many  centimetere  in  12 A^^  ?  how  many  millimeters  ? 
12.4*-  =.  1,240,000°»  -  12,400,000»». 

6.  Change  1230  meters  into  kilometers ;  into  centimeters. 
1230°»  -  123*»  -  123,00O"». 

6.   Write  1230'™  as  meters ;  as  millimeters. 
1230«»  =- 12.3»  =  12,300»"'. 


7.  0.435'"  +  862««  +  4263«»»  + 

0.1595»«i 

0.435" 

8.52 

4.26 

159.5 


172.718"* 

8.  0.927*™  -  6495«n ;  4.37"»  - 

42.87°'». 

927.»  0.0437" 

64.95  0.04287 


862.05' 


0.00083' 


9.   8x0.0457*";  3.04x60.93«" ; 
5.43  X  67.2"". 

0.0672- 
0.6093"  5.43 

304  "2016 

45.7"         24372  2688 

8  18279  3360 


365.6' 


1.852272"   0.364896" 


10.   38,019""  +  0.097 ;   0.41*" 
25.625. 


391.948P 

97)38019.000 
291 


891 
873 

189 
97 


16' 

25626)410000 
2^625 

143750 
143750 


920 
873 


470 
388 

820 
776 


11.  At  11.87  the  meter  what 
is  the  cost  of  6.20"  of  cloth  ? 

fl.87 
6.2 

374 
1122 


111.594 
111.59.  Am. 
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12.  At  $0.75  the  meter  what  ifl 
the  cost  of  60"  of  cloth  ? 
fO.75 
60 


145.00 

13.  From  a  piece  of  cloth  con- 
taining 47.60"  a  tailor  cuts  ofif 
three  pieces :  the  first  of  3.80™, 
the  second  of  1.30",  and  the  third 
of  45<»™.  How  much  of  the  cloth 
is  left  ? 

3.8« 

1.3  47.6« 

0.45  5.55 

5.55°»  42.05« 

14.  What  is  the  value  of  60«« 
of  cloth,  worth  $5.20  a  meter  ? 

f5.2D 
06 

13.12 

16.  if  1 6.00  are  paid  for  a 
raih-oad  ticket  to  travel  440*"», 
what  is  the  fare  per  kilometer  ? 
0.0138  -  f  0.014 

440)  6.000 
440 


1600 
1320 

3800 
3520 

"280 


16.  If  a  train  ran  288k»  in  9 
honrs,  how  many  meters  does  it 
ran  in  a  minute  ? 


60 
9 

640 


533.33" 

64)  28800.00" 
270 

180 
162 

"l80 
162 


180 
162 


180 
162 


17.  If  a  tnan  walk  at  the  rate 
of  6^™  an  hour,  what  part  of  an 
hour  will  it  take  to  walk  420 
meters  ? 

6^ '"6000"  0.02 

6000)420.00 

42000 

18.  A  railroad  carried  412 
passengers  18  kilometers,  and 
received  1 88.992;  at  the  same 
rate,  what  will  it  receive  for 
carrying  350  passengers  35  kilo- 
meters ? 

412  0.012 

18     7416)  88.992 
7416 


1 


3296 
412 

7416 

350 
35 

1750 
1050 

12250 


14832 
14832 

12250 
10.012 

24500 
12250 

1147.000 
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Exercises  on  Pages  75  and  76. 


1.  Convert  1,854,276«"»  into 
hektars  ;  into  square  kilometers. 

l,854,276<i»-186.4276»»*; 
-  1.854276i*» 

2.  How  many  hektars  in 
2.7856  square  kilometerr? 

2.78561^  =  278.56»»*. 

3.  Write  1.7431«i"»  as  square 
centimeters ;  as  square  milli- 
meters. 

1.7431<i™  -  17,431v« ; 

- 1,743,100<»°™. 

4.  How  many  square  kilo- 
meters in  17,467.5  hektars  ? 

17,467.5'»»-174.675<ik« 


5.   How  many  square  meters 
in  1.3614ikm  ? 

1.3614ikin»i,361,40Oi» 


6.   How  many  square  meters 
in  2.25  hektars  ? 

2.25»^*  -  22,500<i"». 


7.  How  many  square  centi- 
meters in  0.0137  of  a  square 
meter  7 

0.01371'"  - 137'!"™ 

8.  Write  3.571v»  as  square 
millimeters. 

3.571««'"  -  357.11°™. 


Exercises  on  Page  77. 


1.   How    many    cuhic    centi- 
meters in  2.25«^»? 

2.25«*m  «  2,260,000«'"». 


2.  How  many  cubic  meters  in 
2,162,875o«»? 

2,162,875«««  -  2.162875«^">. 


Exercises  on  Page  78. 


1.  How  many  liters  in  1.7*^"*? 
in  157,854<«"»  ? 

l.yobm^  17001; 
157,854~»  - 157.854». 

2.  How    many    cubic    centi- 
meters in  9.51?  in  0.015»? 

9.5»-9500«««; 
0.015»  - 15«». 


3.  Change  1.25"  to  cubic  cen- 
timeters ;  to  the  fraction  of  a  cubic 
meter. 

1.25w  =  125.000~'»; 
=  0.125«»»"». 

4.  Convert  431.88»  into  hekto- 
liters ;  into  the  fraction  of  a  cubio 
meter. 
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431.88»  =  4.3188" ; 
=  0.43188«*». 

6.  Write  0.375«»>"  as  liters  ;  as 
cubic  centimeters. 

0.375cbm  _  3751 . 

=  375,00O«n. 

6.  Write  734,159.651«»»  as  lit- 
ers ;  as  hektoliters ;  as  cubic 
meters. 

734,159.651««  -  734.159651* ; 

-  7.34159651»»i ; 

-  0.734159651 


7.  How  many  meters  in 
8,673,41 2.867«"»  ? 

8,573,412.867«««  - 

8.573412867«^"». 

« 

8.  Change  the  expression 
0.734578912«»»»  into  cubic  centi- 
meters;  into  liters. 

0.734578912<'^»»  =  734.578.912"-; 
=  734.5789121. 

9.  Change  1731.5  liters  into 
cubic  meters ;  into  cubic  centi- 
meters. 

1731.5»-1.7315«*»; 

-  l,731,50O»«». 


Exercises  on  Page  79. 


1.  How  many  kilos  in  1.73*? 
in  0.341  of  a  ton  ? 

1.73»=1730k«; 

0.341*- 341^. 

2.  How   many  kilos   will    a 
hektoliter  of  water  weigh  ? 


100k«. 


3.  Convert  13,756»«  into 
grams;  into  the  fraction  of  a 
kilo. 

13,756»«  - 13.756« ; 

-  0.013756»«. 


4.   What    is    the    weight    in 
grams  of  346.1««"  of  water? 

346.1f. 

6.  Give  the  weight  in  kilo- 
grams of  0.37615O*"  of  water. 

376.15**. 

6.  Change  0.6778k«  into  milli- 
grams. 

677,800«"«. 

7.  How  many  milligrams  in 
the  third  part  of  17.4  grams? 

5,800»». 
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Exercise  IV. 


1.  Add  17.3«    87.41«   271«» 
380^,  and  1.79». 

17.3™ 
87.41 

2.71 

0.38 

1.79 


109.59 


m 


2.  "What  is  the  sum  of  $  15.87, 
f  39.46,  $47.52,  $75.38,  $75.89? 

$  15.87 
39.46 
47.52 
75.38 
75.89 


$254.12 

8.  Add  187«",  49.3"    317~», 
and  6.138'». 

1.87"» 
49.3 
0.317 
6.138 

57.625°* 


:cm 


4.  The  door-sill  being  3 
high  ;  the  door,  2.34'» ;  the  finish 
over  it,  13.7"" ;  and  the  distance 
from  finish  to  ceiling,  93o™ :  how 
far  from  floor  to  ceiling  ? 

0.03» 
2.34 
0.137 
0.93 


3.437 


m 


6.  The  distance  to  the  post- 
office  is  3.31>™,-  thence  to  the 
mill,  1.711*"» ;  thence  to  the  store, 
3.718km;  thence  home,  2.543»™. 
How  long  IB  the  circuit  ? 
3.31'™ 

1.711 
3.718 
2.543 

11.282k« 

6.  From  Portland,  Me.,  to 
Boston  is  about  132^;  Boston 
to  Albany,  320k°»;  Albany  to 
Buflfalo,  480km ;  Buffalo  to  Chi- 
cago, SOOkm  ;  Chicago  to  Omaha, 
800km;  Omaha  to  Cheyenne, 
780km ;  how  far  from  Cheyenne 
to  Portland?  to  Albany?  from 
Boston  to  Chicago  ?  from  Boston 
to  Cheyenne  ? 


(1) 

132km 

(2) 

132km 

320 

320 

480 
800 

452km 

800 

8312k- 

780 

462 

3312km 

2860km 

(3) 
320k« 

(4) 

3312km 

480 

132 

800 

3180km 

1600km 
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7.  If  I  travel  789.7''™  a  day,  how  far  shall  I  go  in  7  days  7  ia  8.5  ? 
in  19.6  ?  in  27.8  ?  in  366  days  ? 


789.7*» 
7 

5527.9*™ 


789.7*™ 
8.5 


39485 
63176 

6712.45*™ 


789.7*™ 
19.6 


47382 

71073 

7897 


789.7*™ 
27.3 


63176 
55279 
15794 


789.7*« 
365 

39485 
47382 
23691 


15478.1^™   21,953,66*™   288.240.5*™ 


8.  How  mach  will  3™  of  cloth 
cost,  at  1 1.37  a  meter?  How 
much  5.38™,  at  |2.63  a  meter? 


fl.37 
3 

¥2.63 
5.38 

f4.11 

2104 
789 

1315 

¥14.1494 

-¥ii.i&-  ^^' 

9.  How  much  will  13.4*«  of 
opium  be  worth,  at  $  8.48  a  kilo  ? 
28.79*«,  at¥7.96akilo? 


¥8.48 
13.4 

3392 
2544 
848 


¥113.63 


28.79 
¥7.96 

17274 
25911 
20153 

¥229.1684 
¥229.17.  Ans. 


10.  A  man  bought  153  barrels 
of  floor,  at  ¥4.875  a  bbl.  What 
did  the  whole  cost  him  ? 


¥4.875 
153 

14625 
24375 

4875 

¥745.875 
¥745.88.  4fu. 


11.  He  gave  for  it  6  shares  of 
stock,  at  ¥113.50  a  share,  and 
the  rest  in  cash.  How  much 
money  did  he  pay? 

¥113.50 
6 


¥681.00 

¥745.88 
681. 

¥  64.88 


12.  He  paid  ¥13.75  for  stor- 
age; also,  75  cents  a  barrel  for 
freight.  How  mach  do  iheaa 
expenses  amount  to  ? 
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153 
1075 

765 
1071 

f  114.76 
13.75 

¥128.50 

18.  It  was  sold,  49  bbls.  at 
f  6.50  a  bbl.;  the  rest  at  f  6.25. 
What  were  the  gross  receipts? 


16.50 

¥6.25 

49 

104 

5860 

2500 

2600 

625 

1318.50 

¥650.00 

153 

318.50 

49 

1968.50 

104 

14.  He  paid  for  commissions, 
etc.,  ¥17.50;  and  counts  his  loss 
of  interest  at  ¥29.30.  What  then 
is  his  net  profit  ? 

¥745.88 

128.50 

17.50 

29.30 

¥921.18 

"^968.50 
921.18 

¥  47.32 

15.  Find  the  circumference  of 

a  circle  haying  a  diameter  of 

1». 

3.1416 
im 


3.1416' 


16.  Find  the  circumferences  of  circles  of  which  the  diameters  are 
respectively  83»;  3.71"»;  32.8'» ;  10.4««;  11.8«»;  167.1"»»;  39.3' 
Qiye  each  to  the  nearest  tenth  of  a  millimeter. 


3.1416 

3.1416 

3.1416 

83000"« 

3710°™ 

32800"™   * 

94248000 

314160 

25132800 

251328 

219912 

62832 

260752.8°™ 

94248 

94248 

11655.3°™ 

103044.4800°™ 

= 

103,044.5°™.  Am. 

3.1416 

3.1416 

3.1416 

3.1416 

104™» 

118°™ 

167.1°™ 

39.3°™ 

125664 

251328 

31416 

94248 

31416 

31416 

219912 

282744 

326.7264™» 

31416 

188496 

94248 

«  326.7°™.  Am. 

370.7088°™ 

31416 

123.46488°™ 

= 

=  370.7°™.  Ans. 

524.96136°™  -  123.5°™.  Am. 

525°™.  Am 

. 
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17.  What  is  the  length  of  the 
earth's  orbit,  to  the  nearest 
meter,  if  the  diameter  of  the 
orbit  is  294,481, 217>™? 

294481217*™ 
3.1416 

1766887302 
294481217 
1177924868 
294481217 
883443651 


(2) 
4.116«.  Am. 

(3) 
4.115- 
17 

28805 
4115 


925,142,191.3272^ 
-  925,142,191,327».  Am. 

18.  How  far  round  this  world, 
if  its  diameter  is  12,734^? 

12734k» 
3.1416 

78404 

12734 
50936 
12734 

38202 


40,005.1344^.  Am. 

19.  If  a  carriage-wheel  is 
1.31>B  in  diameter,  what  is  its 
circumference?  How  far  will 
it  go,  if  it  roll  without  slipping, 
in  taming  once?  17  times? 

(1) 
3.1416 

1.31« 

31416 
94248 
31416 


4.115496» 
=  4.115".  Am. 


69.955".  Am. 

20.  How  often  must  that  wheel 
turn  in  going  69.429"?  73.513"? 
17.27^? 

(1) 

17  nearly 

4115)69429' 
4115 

28279 

(2) 

18  nearly 

4115)  73613 
4115 

32363 

(3) 

4197  nearly 

4115)17270000 
16460 

8100 
4115 


39850 
37035 

28150 


21.  Find    the   reciprocal    of 
3.14159  to  the  5th  place. 
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0.31831 

314159)100000.00000 

942477 


575230 
314159 

2610710 
2513272 


974380 
942477 

319030 
314159 


22.  What  is  the  diameter  of 
the  circle  whose  circumference  is 
314.159««? 

100°" 

314159)31415900 
314159 

23.  What  is  the  diameter  of 
the  wheel  which  revolves  19.5 
times  in  going  107.25»*? 

5.5™ 

195)1072.5™ 
975 

975 
975 

0.31831 
5.5™ 


159155 
159155 

1.750705™ 
1.75™.  Ana. 


24.  How  thick  ti»roagh  is  a 
tree  which  has  a  girth  of  2^7™? 

0.31831 
2.97™ 

222817 
2^6479 

63662 

-- 

0.9453807™ 
«  0.946™.  An$. 

26.  What  is  the  diameter  of  a 
circular  field  two  kilometers  in 
circnmference  ? 

0.31831 

2000 


636.6»* 


26.  What  is  the  diameter  of  a 
rope  of  which  the  circomferenoe 

is20«"? 

0.31831 

2io« 


6.3662«™ 


27.  In  a  park  is  a  fountain 
whose  basin  is  75™  in  circumfer- 
ence. What  is  the  diameter  of 
the  basin  ? 

0.31831 
75™ 

159155 
222817 


23.87325™ 
23.87™.  Am. 
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Exercise  V. 

1.  Find  the  area  of  a  xeotangLe  17^  by  I9«. 

133 
19 


323<vn 


2.  In  a  roctangnlar  township  16^  by  7^,  how  many  hektan  ? 
If  there  are  in  it  47.3*"  of  highway,  averaging  11.7"  wide,  how 
much  land  is  left  for  other  nses? 

47300-  le^ 

11.7  7^ 


331100  112"*- 

473  100 


^'^  11200»* 

553410V"  55.341 


=  55.341>*  11144.659»* 

3.  In  a  rectangalar  field,  751.3"  long  and  189.3"  wide,  is  a  straw- 
berry bed  31.4"  by  17.8".  How  many  hektars  in  the  field?  How 
many,  ezclnsive  of  the  strawberry  bed  ? 


751.3- 

31.4" 

189.3" 

17.8" 

22539 

2512 

67617 

2198 

60104 

314 

7513 

558.92«» 

142221.09** 

-0.056»" 

14.222»".  Ans. 

14.222»" 
0.056>»» 

U.ieS'". 

Ans. 
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4.  If  my  garden  contain  041.65*",  and  my  neighbor's  748.37*", 
what  is  the  area  of  both  in  hektars  ? 

941.65«»  -  0.094166»» 
748.37v»  -  0.074837^* 

0.169002»« 
-  0.169»»».  Am, 

6.  If  a  pajnter  can  cover  8.786^^  in  an  hour,  how  much  can  he 
cover  in  1.78  hours?  in  3.86  hours  ?  in  4.57  hours? 


8.786«» 

8.786*» 

8.786V" 

1.78 

3.86 

4.57 

70288 

52716 

61502 

61502 

70288 

43930 

8786 

26358 

35144 

15.639^" 

33.91396«»» 

40.fe202v» 

-  33.914«>».  Ans. 

-40.152vn.  Am. 

6.  How  many  hektars  in  each  of  three  rectangular  fields :  one 
measuring  315.71"»  by  78.91" ;  a  second,  293.6»  by  84.84" ;  the  third, 
346.8">  by  71.82".    How  many  in  the  three  ? 

315.71"  293.6"  346.8" 

78.91"  84.84"  71.82" 


31571 

11744 

6936 

284139 

23488 

27744 

2.4913»* 

252568 

11744 

3468 

2.4909»^» 

220997 

23488 

24276 

2.4907»»» 

24912.6761*" 

24909.024^" 

24907.1761" 

7.4729»-.  Am 

2.4913»»*.  Am, 

-  2A90Q^.  Am, 

=  2.4907^*. 

Am, 

7.  Give  the  price  of  each  field,  «nd  of  the  whole,  at  f  67.50  a  hek- 
tar ;  at  |384  a  hektar ;  and  at  1 2.375  a  square  meter. 


2.4913 
167.50 

1245850 
174391 
149478 


2.4909 
167.50 

1245450 
174363 
149454 


1168.162950      $168.135750 
1168.16.  Am,  » 1168.14.  Am. 


2.4907 
f  67.50 


2.4913 
$384 


1245360   f  168.16         99652 
174349  168.14      199304 

149442  168.12      74739 


1168.122250  1504.42  |956.6592 
fl68.12.  Am.  «f  956.66  Am. 
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8.  What  is  the  area  of  a  circle 
27°™  in  diameter  ?  of  one  which 
is  1™  in  diameter  ? 


(1) 


27o» 
27«» 

189 
54 


0.7854 

729<ieni 


729^' 


[Onu 


70686 
15708 
54978 


572.5566* 


lom 


(2) 


784« 

614656V" 

784« 

0.7854 

3136 

2458624 

6272 

3073280 

5488 

4917248 

614666'»« 

4302592 

482750.8224'!-' 

-48.275»»*.  Ans, 

10.  Give  the 

area  of  a  circle 

31°"  in  diameter. 

31"» 

0.7854 

31« 

miv^ 

31 

7854 

93 

47124 

961<i«» 

70686 

754.7694*« 

1»  X  1™  X  0.7854  =  0.7854<i"» 

9.  What  is  the  area  in  hek- 
tars  of  a  circular  field  784™ 
across? 


11.  Find  the  length  of  a  rectangle  17°™  wide,  and  containing 
306*™.    What  length  of  carpet  75p™  wide  is  required  to  make  27'™  ? 

18«™  36™ 

I7J3O6  75)2700 

17  225 


136 
136 


450 
450 


12.  A  room  is  16™  long,  8™  wide,  and  8™  high  ;  another  room  is 
7™  long,  7™  wide,  and  3™  high.  How  many  square  meters  of  paint- 
ing on  the  walls  of  both  rooms,  if  no  allowance  is  made  for  doors 
and  windows  ?  How  many  more  square  meters  of  painting  on  the 
walls  of  the  larger  room  than  on  those  of  the  smaller  ? 


'Tut 

14» 


14™ 
2 

28 
3 


16°» 
8 

24™ 


24™ 
2 

48 
8 


384<»™ 
84 


384'*™ 
84 


468<»™.  Am,     300*™,  Ana, 


84qpi 


384'!™ 
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13.  How  many  square  oenti- 
meten  of  surface  on  a  ball  7"^  in 
diameter  ? 


3.1416«i« 

49 

282744 
125664 
153.9384V- 


14.  How  many  square  centi- 
meters of  surface  on  a  ball  18"^ 
in  diameter? 


IS- 
IS— 


144 
18 


324*" 


3.1416 

324»" 
125664 
62832 
94248 
1017.8784 


15.  How  many  square  meters 
of  surface  on  a  hemispherical 
dome  11.27-  in  diameter? 


11.27- 

11.27- 

7889 

2254 
1127 
1127 
127.0129v« 


127.0129**- 

3.1416 
7620774 
1270129 
5080516 
1270129 
3810387 

2)399.02372664«»- 
199.61186332^- 
=  199.5119V".  Ana. 


16.  What  is  the  interior  sur- 
face of  a  hemispherical  basin 
12—  in  diameter? 

12-  3.1416 

_12-  144»- 

144*»-  125664 

125664 

31416 

2)452.3904'»«- 
226.1952*1— 

17.  What  is  the  interior  sur- 
face of  a  hemispherical  vase  70— 
in  diameter  ? 

70-  3.1416 

70—  4900*™ 


49009— 


27274400 
125664 

2)15293.8400*»' 


em 


7641.92^— 


18.   Find,   by  this    rule,  the 

area  of  example  9. 

2)784 

392 
392 

784 

3528 

1176 

153664«i- 


153664*1- 
3.1416 

921984 

153664 

614656 

153664 

460992 

482750.8224<i- 

«  48.276^.  Ans. 


19.  How  many  square  centimeters  are  inclosed  in  a  circle  struck 
with  a  radius  of  7—? 

7—  3.1416 

'Ton  49*"— 


49'»« 


272744 
125664 
152.9384*«.  An$. 
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20.  In  a  sheet  of  zinc  1.76*^  long  and  89^  wide  are  two  circnlar 
openings,  one  of  which  has  a  radius  10.5^,  the  other  a  radios  9.2^. 
What  is  the  area  of  the  zinc  left  ? 

10.6«»  3.1416  9.2« 

10.5«*  110.25V"  9.2«" 


526 

157080 

184 

105 

62832 

828 

110.25V" 

31416 
31416 

346.361400v« 
-  0.03464'w» 

84.64v« 

3.1416 

0.02859<»«» 

1.76« 

84.64i«« 

0.03464««"» 

0.89- 

125664 

0.06123V" 

1584 

188496 

1408 

125664 
251328 

"• 

1.56640- 
0.061231" 

266.905024'»«» 
0.02659*!™ 

1.5051 7«>« 

1  e/VCnm    A 

21.  What  is  the  area  of  a  circle 
of  which  the  radios  is  24™? 

24-  3.1416 

24»  576*i™ 


96 

48 

67ev» 


188496 
219912 
157080 

1809.56161" 


22.  A  piece  of  land  in  the  form 
of  a  circle  has  a  radios  of  40" ; 
in  the  middle  of  it  is  a  pond  form- 
ing a  circle  of  15"  radios.  What 
is  the  total  sorface  ?  the  sorface 
of  the  pond  ?  the  sorface  of  the 
land  to  coltivate  ? 


3.1416 
225'P» 

40" 
40" 

157080 
62832 
62832 


1600i« 


706.861",  aurface  of  pond. 

3.1416 
16001" 


18849600 
31416 


5026.561",  total  sorface. 
706.861" 

4219.71",  sorface  of  land 
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24.  How  many  meters  of  car- 
pet 56«™  wide  will  be  required  for 
a  room  8.32™  long  and  6.6™  wide, 
strips  running  lengthwise  ? 

11.7  « 12  strips. 


66)660.0 

56 

100 

8.32» 

56 

12 

440 

1664 

392 

832 

48 

99.84™ 

26.   How  many  meters  of  car- 

pet 70^  wide  will  be 

required  for 

a  room  7™  long  and  5.4™  wide, 

strips  running  acrose 

1  the  room  ? 

10  strips. 

70)700 

6.4™ 

70 

10 

0 


54™ 


26.  How  many  meters  of  car- 
pet SO*"™  wide  will  be  required  for 
a  room  6™  long  and  5.47™  wide, 
strips  running  across  the  room  ? 

7.5  strips  =  8  strips. 

80^600 

560  5.47™ 

8 


400 
400 


43.76' 


a  room  5™  long  and  4.5™  wide, 
strips  running  lengthwise?  How 
much  will  it  cost,  at  1 1.875  a 
meter? 

5  strips.  5m 

90J45O  6 

450 


25™ 


11.875 
25 


27.  How  many  meters  of  car- 
pet 90~  wide  will  be  required  for  j 


9375 
3750 

146.875 
«  $46.88 

28.  How  many  meters  of  car- 
pet 75«™  wide  will  be  required 
for  a  room  5.25™  long  and  4.75™ 
wide,  strips  running  across  the 
room  ?  How  much  will  it  cost, 
at  $2,125  a  meter? 

7  strips.  4.75V 

75)525  7 

^  33.25™ 

f  2.125 

16625 
6650 
3325 
6650 


70.65625 
-170.66 

29.  How  many  meters  of  car- 
pet 75™»  wide  will  be  required  for 
a  room  5.6™  square  ?  How  wide 
a  strip  will  have  to  be  turned 
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nnder  ?    How  mnch  will  the  car- 
pet cost,  at  9 1.25  a  meter  ? 

7.4  «.  8  strips.        5.6°» 


0  560.0 

8 

525 

44.8» 

350 

J  1.25 

300 

2240 

896 

75«B 

448 

35«n 

?  56.00 

40°«"  to  turn  under. 

81.  How  many  rolls  of  paper 
45«  wide  and  8™  long,  allowing 
11. Id'™  for  doors  and  windows, 
will  be  required  to  paper  a  room 
whose  length  is  6.12™,  breadth 
5.05™.  and  height  3.5™  ? 


78.19<i™ 

0.45 

11.19«» 

8 

67<»» 

3.60«»™ 

18.6  = 

>  19  rolls. 

36)670.0 

36 

310 

288 

220 

216 

82.  Find  the  cost  of  papering 
a  room  8™  long,  5.5™  wide,  and 
4.5»  high,  with  paper  50«™  wide 
and  7.5"  in  a  roll,  at  |1.25  a 


roll,  put  on?  There  is  a  base- 
board 25^  wide  running  round 
the  room,  and  an  allowance  of 
ll<i™  is  made  for  doors  and  win- 
dows. 

8»  27™ 

5.5  0.25" 


13.5™ 
2 

136 
64 

27™ 
4.5™ 

6.75«i™ 
11 

136 
108 

17.75'»" 

121 .5<i™ 
17.75 

7.5- 
.5™ 

103.75<i™ 

3.751" 

27.6  « 

375)10375.0 
750 

'  28  rolls. 

11.25 
28 

2876 
2625 

1000 
250 

2500 
2250 

136.00 

83.  Find  the  cost  of  plaster- 
ing this  room,  at  |0.50  a  square 
m^ter. 

6.5"  103.75'*™,  walls. 

gm  44**™ 


44'*™,  ceiling.    147.75<i™ 

10.50 

J  73.8750 
-173.88 
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34.  Find  Uis  cost  of  papering  a  room  5.6"  loog,  4.8"  wide,  and 
3.2"  bi^,  with  paper  45—  wide,  7.5*  in  a  roll,  at  f  0.876  a  roU,  put 
on,  allowing  12^  for  base-board,  doora,  ete. 

15.9  - 16  rolls. 
E.5"  7^  3375)539200  |0.875 

4.8-  0.45"  3375  16 


ilaBtering  tbis  room,  at  |0.45  a  Bqnaie  meter. 

28.10v>,  ceiling.  80.32 

53.93,  walb.  |0.45 

80.32  40160 

32128 
ng.  136.14 

papering  a  room  ^  aqnare  and  3.6-  high, 
1  7.5-  in  a  roll,  at  |0.76  a  roll,  pnt  on ;  and 
1 5  cents  per  nmning  meter. 

24.8  -  26  rolla. 
»375>  84000.0  25 

6750  10.75 


30000 

S4 

fl8.75 

27000 

fO.06 

1.20 

fl.H) 

119.95 
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37.  Find  the  cost  of  plastering  this  room,  at  |0.36  a  flqtrare  meter. 
6™  120^« 

6"»  fO.36 


36<»",  ceiling. 
84<i"»,  walls. 


120*i« 


720 
360 

143.20 


38.  Find  the  cost  of  papering  a  room  13"  long,  12'"  wide,  and  7" 
high,  with  paper  45«™  wide  and  7.6™  in  a  roll,  at  f  1.50  a  roll,  pnt 
on;  and  of  putting  on  a  border,  at  f  0.30  a  running  meter,  allowing 
15'P»  for  base-boards,  doors,  etc. 


13« 

7.5» 

12ta 

0.45« 

69.9- 

=  70  rolls. 

25« 

375 

3376)  235000.0 

2 

300 

20230 

60- 

3.376<»"^ 

33700 

fl.60 

7- 

30376 

70 

360^« 

10.30 

33250 

¥106.00 

ll^i™,  allowance. 

60 

30375 

15. 

236'i™ 


115.00 


39.  Find  the  cost  of  plastering 
this  room,  at  $  0.60  a  square  meter. 

13" 
12°' 

1561",  ceiling. 
2351",  walls. 

391<i" 
10.60 

$234.60 

40.  How  many  meters,  board 
measure,  in  a  board  8"  long  and 
20^  wide  ? 

8" 
0.2" 

1.6*»« 


f  120.00 

41.  How  many  meters,  board 
measure,  in  a  joist  5"  long,  25*™ 
wide,  and  75""  thick  ? 
0.25" 
5" 

1.251" 
3 


3.751" 


42.  How  many  meters,  board 
measure,  in  a  stick  of  timber  16" 
long  and  40*^  square  ? 

16 


16 

26)400 

16 

0.4 

25 

6 

6.0 

150 
150 

96 
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43.  How  many  xneten,  board 
measure,  in  2  joists  5"  long, 
27.5«  wide,  and  50»  thick? 

0.275 
5 

1.375 
2 

2.75 
2 


44.  How  many  meters,  board 
measure,  in  10  planks,  each  4* 
long,  45«»  wide,  and  10«  thick  ? 
and  what  is  the  value  of  these 
planks,  at  1 25  a  hundred  meters  ? 

4 


0.45 
4 

26)100 
100 

1.80 
4 

72 
10.25 

7.2 
10 

360 
144 

72 


?18. 


45.  How  many  meters,  board 
measure,  in  25  box  boards,  each 
4»  long,  428™  yride,  and  20™* 
thick  ?  and  what  is  their  value, 
at  $  14  a  hundred  meters  ? 

0.42« 
4» 


1.68V* 


l.oSm 

25 

840 
336 

42 
|ai4 

168 
42 

¥5.88 

46.  Find  the  cost  of  10  joists 
4.5"  long,  10«  wide,  and  7.5/^ 
thick,  at  $11  a  hundred  meters. 


4.5- 

3 

1.35<P* 

1* 

25)75 

10 

0.45«- 

75 

13.50«i'* 

3 

f0.11 

1.35«* 

■ 

135 
13& 

fl.485 
-il.49.  Aru. 

47.  Find  the  cost  of  36  planks, 
each  4-  long,  27.8«*  wide,  and 
75»«  thick,  at  1 16  a  hundred 
meters. 

0.278"  3 

^      25)75 
75 


120.096VI 
$0.16 


1.112^ 
3 

3.3361- 
36 


720576 
120096 

$19.21536 
$19.22.  Am 


20016 
10008 

120.096«» 
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48.  Find  the  cost  of  3  sticks 
of  timber,  each  8™  long,  22J5«™ 
wide,  and  20^  thick,  at  1 17.50 
a  hundred  meters. 


0.225- 

8 

43.2«P" 

0.30- 

10 

27.5*« 

8» 

25)200 

f0.175 

0.26» 

25)250 

10.14 

1.8<n« 

200 

2160 

2)0.55" 

25 

1100 

8 

3024 
432 

0.275» 
10» 

0 

275 

144qm 

f3.85 

3 

7.56 

2.75<i» 
10 

43.2«i^ 

49.  Find  the  cost  of  a  board 
8.25™  long,  28"*  wide  at  one  end 
and  35°™  at  the  other,  and 
31.25™*  thick,  at  |0.30  a  meter. 

0.28«         2.59875V" 
0.35»  1.25 

2)0.63" 


0.315» 
8.25 


1299375 
519750 
259875 

3.2484375 
$0.30 


1575 
630 

^^  f  0.974531250 

2.59875<i"       «$0.97. 


GO.  Find  the  cost  of  a  stick  of 
timber  10«  long,  25~  thick,  30« 
wide  at  one  end  and  25^  wide  at 
the  other,  at  |14  a  hundred  meters. 


27.5<P» 

61.  Find  the  cost  of  the  floor- 
ing for  a  two-story  building  16" 
by  10,5™ ;  the  flooring  '  being 
32™™  thick,  and  worth  f  30  a 
hundred  meters. 

1.28 

25)  32.00 

— 
70 

50 

200 
200 

1129.02 


10.5™ 
16™ 


336<»™ 
1.28 


630 

2688 

105 

672 

168.0«i» 

336 

2 

430.08 

336'»™    _ 

10.30 

62.  Find  the  cost  of  the  flooring  timbers  for  this  building,  the 
timbers  being  25«™  by  50™™,  and  placed  on  edge  30«™  apart,  and 
worth  $11.50  a  hundred  meters. 


30« 

30 

16™ 

4qm 

240^» 

$27.60 

5«- 

35)1050 

0.25™ 

2 

$0,115 

2 

36v™ 

105 

80 

3<im 

120D 

$55.20 

"^■^ 

32 

30 

!»0 

4qm 

240w» 

240 

$27.60 
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63.  Find  the  cost  of  the  fencing  to  enclose  a  field  150*  long  and 
75*  wide ;  the  posts  are  set  2.5*  apart,  and  cost  f  0.25  apiece;  the 
fence  is  5  boards  high ;  the  bottom  board  is  30°*,  the  top  board  25^, 
and  the  other  three  each  22.5**  wide,  and  the  boards  cost  $  13^  a 
hundred  meters. 

30  150*  122.5* 

25  75»  450* 


67.5 
122.5 

225<i* 
2 

61250 
4900 

450^ 

551.251* 
10.1325 

180 
fO.25 

900 

180  posts. 

25)4500 
25 

200 
200 

EXEBCISE  VI. 

275625 
110250 
165375 
55125 

360 
¥45. 

173.04 
45 

1118.04 

1.  How  many  cubic  centi- 
meters in  a  block  9°*  long  by 
7cm  ^i(Je,  and  6"*  deep  ? 

9am  63q<jm 


ram 


6« 


63<i«* 


378' 


com 


2.  If  wood  is  cut  into  120«* 
lengths,  and  a  pile  is  43.7*  long 
and  1.4*  high,  how  many  sters 
of  wood  are  there  in  it  ? 

43.7*  52.44<»* 

1.2*  1.4* 


874 
437 

52.44^* 


20976 
5244 

73.416- 


3.  In  a  grain  elevator  is  a  bin 
11.2*  long,  4.34*  wide,  and  2.83* 
deep.  How  many  hektoliters  of 
grain  will  it  hold  ? 

11.2*      48.608^ 
4.34*       2.83* 


448 
336 
448 


145824 
388864 
97216 


48.608^   137.56064«** 
- 1375.6064". 

4.  If  a  liter  of  grain  weigh 
0.81  of  the  weight  of  a  liter  of 
water,  how  much  will  the  grain 
in  that  bin  weigh  ? 


i*li'w¥timr^m^ 
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« 

1376.6064" 
137560.64k« 
0.81 

1341"™ 

231»  =  231000«« 

2.13"  -  213000«» 

13756064 
110048512 

445341"™ 
-  446.341> 

1 

5.  A  bin 

9.7™,  and  2 
oats,  worth 
What  is  the 

16™ 
9.7™ 

U2 
144 

11,424.1184^ 

measuring  16™  by 
.8™  deep,  is  full  of 
10.98  a  hektoliter. 
whole  worth  ? 

4345.6" 
?0.98 

347648 
391104 

=  4.45341". 

8.  If  a  spring  pours  oat  467.8' 
each  minute,  how  many  hekto- 
liters  will  it  deliver  in  60  min- 
utes ?    in    37   minutes?    in    78 
minutes  ? 

467.8>                     4.678" 
=  4.678"                        37 

155.2*™ 
2.8™ 

14258.688 
-$4258.69.  An8. 

280.68"               14034 

173.086" 

12416 
3104 

434.56«*" 
=  4345.6". 

4.678" 
78 

37424 
32746 

6.  A  vat  197«™  long,  87«™  wide, 
and  63<™^  deep,  holds  how  many 
liters  ?  What  would  be  the  weight 
of  water  required  to  fill  it  ? 

197cm  17139««™ 

87«"  63«™> 


1379 
1576 

17139*™" 


51417 
102834 

1079757"™ 
« 1079.75? 
- 1079.757'^«. 


7.  Add  1341"™.  231»,  and 
2.13",  and  give  the  sum  in  terms 
of  each  of  the  three  units. 


364.884" 


9.  If  67.3»  of  oil  in  a  vat  with 
perpendicular  sides  fill  it  to  a 
depth  of  173™™,  how  deep  will 
13.7  times  that  quantity  fill  it? 
and  how  many  hektoliters  will 
there  be  ? 


173 
13.7 

1211 
519 
173 


67.3» 
=  0.673" 
13.7 


2370.1 
-  2.3701™. 


4711 
2019 
673 


9.2201" 
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10.  Into  a  round  cup  lO"" 
acroBS,  with  perpendicular  sides, 
pour  oil  until  it  is  1^  deep ;  then 
there  are  78.54«™  of  oil  in  the 
cup.  How  many  cuhic  centi- 
meters will  there  be  when  the 
oil  is  38""  deep? 


tin  cup  95™*  across  and  11.08* 
deep? 


38 
3.8 


78.54 
3.8" 

62832 
23562 


298.452«« 


95™"  -  9.5« 

0.7864 

9.5« 

90.25V" 

475 

39270 

855 

15708 

90.25«<« 

70686 

70.88235V- 

11.08- 

56705880 

7088235 

7088235 

785.3764380«« 

11.  What  is  the  capacity  of  a 

12.  What  are  the  capacities  of  two  cylindrical  vessels,  one  being 
16.24«  across  and  19.95^  deep,  the  other  75.4™"  across  and  87.9™" 
deep? 


16.24°» 

4132.433««"      75.4-™ 

16.24<"» 

=  4.132» 

75.4™" 

6496 

3016 

3248 

3770 

.9744 

5278 

• 

1624 

5685.161"™ 

263.7376<i«" 

0.7854 

0.7854 

2274064 

• 

10549504 

2842580 

13186880 

4548128 

21099008 

3979612 

18461632 

4465.124664«i"" 
-  4465.1251"™ 

207.1395 

19.95«» 

87.9"™ 
40196125 

10356975 

18642555 

31255875 

18642555 

35721000 

2071395 

392485.4875«™» 

4132.433025««" 

-  0.392». 
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13.  How  many  cubic  centi- 
meters in  a  ball  10°™  in  diam- 
eter? How  much  less  if  you 
take  the  more  exact  multiplier  ? 

10«»»  0.5236 

10«™  1000««» 


lOO** 


623.6P™ 


1000«« 

6)3.1415927 


0.5235988 

1000«« 

523.5988 


523.6" 
523.5988«« 

0.0012«» 

14.  Into  a  cubical  box  20^ 
on  a  side,  and  full  of  water,  an 
iron  ball  20^  in  diameter  is 
gently  lowered  until  it  touches 
bottom.  How  much  water  is  left 
in  the  box?  Answer  in  liters 
and  in  cubic  centimeters. 

20«»  0.5236 

20««  8000^"» 


4188.8«» 


400vn» 

20 

8000««" 
4188.8«« 

38ii.2ccm 

-  3.8112>. 


15.   One  cask  contains  171.4^ 
of  oil ;  another,  209.3^ ;  a  third, 


73.8»;  while 

a  square  vat,  137^^ 

each  way,  is 

filled  to  a  depth  of 

69«".    How  much  oil  in  all  the 

vessels?  in 

liters  and  in  hekto- 

liters. 

137«" 

18769<i«« 

137«" 

69« 

959 

168921 

411 

112614 

137 

1295061«» 

18769<i«"     - 1295.0611. 

171.41 

209.3» 

73.8* 

1295.061» 

1749.561» 

«. 

17.49561". 

16.  How  many  liters  of  air  in 
a  room  7.8"  long,  6.23"  wide, 
and  3»  high  ? 

6.23- 
7.8" 


4984 
4361 

48.5949» 
3m 

145.782««>« 
.  145782». 


17.  If  a  person's  breathing 
spoils  the  air  at  the  rate  of 
0.2175o»>™  a  minute,  how  long 
will   it  take   3    persons   sitting 


ABITHUETIO. 


in  Oie  room,  closed,  to 

apoUtiui 

la  Haw 

long,  at  the  tame 

aiiT 

rate,  would  the  aii  in  a  hall  2?> 

0.2175 

long,  16°>wide,  and  7-  high,  lut 

3 

an  audience  of  280  persona  I 

0.6526 

22- 

2175 

16- 

2S0 

223.42 

8525)1457820.00 

132 

174000 

13050 

22 

4350 

15282 

362^ 

60.9000 

13050 

7" 

22320 

19576 

40.5 

27450 

609 

24640.0 

26100 

2436 

13500 

2800 

19.  How  many  cubic  meters  of  wood  in  a  ronad  stick  of  equal 
size  throughout.  37°"  in  diameter  and  8.4™  long  ? 

37"  0.7854  ai0752126»" 

37»"  1369^  8.4" 


111 


47124 
23662 
7864 


Exercise  VII. 

t,  in  kilograms,  of  a  hektoliter  of  water  ?  of 
lie  meter  of  water  ?  of  a  cubic  centimeter  ? 
1"=100»« 

73.8'  -  73.8« 

IrtB-lOOOH 

l—  _  0.001"* 
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2.  If  a  man  buys  half  a  ton 
of  potatoes  for  $^,  and  retails 
them  all,  without  waste,  at  5 
cents  a  kilogram,  what  profit 
does  he  make  on  the  whole? 

10.05 
600 

125.00 
^. 

1 5. 

3.  What  is  the  weight  of  water 
required  to  fill  a  vat  98«"  long, 
71«n  wide,  and  38«™  deep  ? 

98««  6958<i«» 

71«n  38 


98 
686 


6958  v» 


55664 
20874 

264.404«»«> 
264.404^8. 


4.  If  the  vat  of  the  last  ex- 
ample were  .filled  with  brine 
weighing  1.04*«  to  the  liter,  what 
would  be  the  weight  of  the  brine  ? 

264.404»« 
.  1.04 

1057616 
264404 


274.98'^8 


6.  If  the  vat  of  Example  3 
were  filled  with  wine  weighing 
0.981*«  to  the  liter,  what  would 
be  its  weight? 


264.404»« 
0.981 

264404 
2115232 
2379636 


259.38^1 


6.  What  is  the  total  weight  of 
13  men  averaging  73.48*«  each  ? 

73.48kf 
13 


22044 
7348 

955.24»« 

7.  How  many  kilograms,  and 
how  many  tons,  would  3.61 75»** 
of  brick  weigh,  at  2  tons  to  a 
cubic  meter  ?  at  2.34  tons  ? 

3.6175  3.6175 

2*  2.34» 


7.235* 

144700 

7235k« 

108525 

72350 

8.46495* 
«  8464.95k« 

8.  From  a  barrel  containing 
67^  of  granulated  sugar  were 
taken  three  parcels  of  2.75^ 
each,  and  four  parcels  of  7.50^ 
each.  How  much  is  left  in  the 
barrel  ? 

2.75>«  7.5>« 

3  4 


8.25k« 


30.0k« 
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9.  Into  bow  maaj  pills  of 
326~i  each  can  a  masa  of  T.S> 
be  divided  ? 


10.  A  muB  of  21. S*  is  divided 
into60pi1U.  What  ia  the  weight 
of  each  pill? 

6)2180.0Q»'« 


Exercise  VIII. 

L  If  a  atone  weigha  1.3^  in  air  and  0.68^  in  water,  and  tbe  tlone 
and  a  block  of  wood  together  weigh  1.55><in  air  and  O.SS**  in  water, 
what  is  the  apecific  gravity  of  the  block  of  wood  ? 

1.55»i  _  i.3"« .  0.25««,  the  weight  of  the  wood  in  tbe  air 

1.55>i  _  O.eS"  -  0.92'»,  the  weight  of  water  displaced  by  the  stane 
and  the  wood. 

1.3>i  _  0.68>«  -  0.62^,  the  weight  of  water  displaced  by  the  stone 

Therefore  0.92'*  —  0.62"  -  0.3*",  the  weight  of  water  diBplaced  by 
the  wood. 

And  0,25  *  0.3  =  0.833,  the  Bpecifio  gravity  of  tie  wood. 

a.  What  a  the  weight  of  8.17"'  of  alcohol,  specific  gravity  0.83  T 

.     8.17" -817" 
0.83 
2451 


678.11M 

lat  will  ST"  alcohol  weigh,  of  specific  gravity  0.817?  of  speci- 
;y  0.819?  of  specific  gravity  0,823?  0.838?  0.847? 


0.823 

0.838 

0-847 

97" 
5761 

97" 
5866 

97' 
5029 

7407 

7542 

762,1 

79.831" 

81.286" 

82.159' 
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4.  A  bar  of  aluminum  113""  long,  17"™  wide,  and  13""  thick,  is 
said  to  be  of  specific  gravity  2.57.  What  does  it  weigh  ?  If  it  really 
is  of  specific  gravity  2.67,  what  does  it  weigh  ? 

113""  19211""  24.9731  24.973i 

ITauD  131111D  2.57  2.67 


791 
113 

5763 
1921 

174811 
124865 
49946 

174811 
149838 

1921*1"" 

24973«»" 

-  24.973«" 

-  24.973« 

49946 

64.18« 

66.67791* 
-  66.68« 

5.  What  would  be  the  specific 
gravity  of  the  bar  of  the  last 
example  if  it  weighed  65.137>? 

2.608 

24973)66137.000 
49946 

151910 
149838 


207200 
199784 


6.  What  is  the  weight  of  a 
bar  of  aluminum  371""  by  63"" 
by  84"",  specific  gravity  being 
2.63? 


371"" 
63™» 


1113 
2226 


19633320"" 

weigh 

1.963332'^« 
2.0:^ 


2337341B111 
84 


93492 
186984 

1963332««" 


5889996 
11779902 
3926664 

5.16356316*« 
5.1636ki 


7.  An  irregular  mass  of  cop- 
per, gently  lowered  into  a  pail 
brimful  of  water,  caused  1.374*  to 
run  over.  What  did  it  weigh  if 
of  specific  gravity  8.91  ?  if  8.89  ? 

1.374^  1.374k« 

8.91  8.89 


1374 
12366 
10992 

12.242'^« 


12366 
10992 
10992 

12.21486*« 
12.215»^« 


8.  What  was  the  specific  grav- 
ity of  that  copper  if  the  mass 
weighed  12.301 6*«? 

8.953 

1374)12301.600 
10992 


13096 
12366 


7300 
6870 

4300 
4122 
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B.  A  plate  of  iron  13T<*  long, 
64.3~  wide,  and  4,3I'~  tbick, 
woighi  277,54>«.  What  is  iu 
cific  gravity  7  What  would  the 
same  niaB»  weigh  at  specific  grav- 
ity 7.47  ?  at7,79T 

137-  8809.1'" 

64.3-  4.31 


10.  What  is  the  specific  graV' 
ity  of  8ea-wat«r  when  a  hekto- 
liter  weighs  102.58^?  what  when 
3iwBigh3077<7 

100)102.58 


11.  What  is  the  specific  grav- 
ity of  a  BnbBtanca  of  which  7.3°™ 
reighs  31.5*7 

4.315 


34173 
37.967221'* 


12.  If  a  cubic  metor  of  sand 
weighs  1723*1,  what  ia  ite  Bpe- 
ciflc  gravity  ?  If  3.4°*"'  of  gravel 
veigh  7.134  tans,  what  is  the 
specific  gravity? 

1000)1723. 
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13.  If  a  cubic  centimeter  of 
metal  weighs  7.3',  what  is  its 
specific  gravity  ? 

1)7.3 
7.3 

14.  What  is  the  specific  grav- 
ity of  a  fluid  weighing  2.317*« 
to  a  liter  ? 

1)2.317 
2.317 

16.  If  a  body  weigh  3.71^«  in 
air  and  2.38^s  in  water,  what  is 
its  specific  gravity  ? 


3.71 

2.789 

2.38 

133)371.000 

1.33 

206 

1050 

931 

1190 

1064 

1260 

1197 

16.  A  piece  of  ore  weighing 
3.77^«  weighs  in  water  only 
2.53K  What  is  its  specific 
gravity  ? 

3.04 


3  77 
2.53 

1.24 


124)377.00 
372 

500 
496 


17.  How  many  cubic  centi- 
meters in  a  stone  which  loses 


17.8>  of  its  weight  when  weighed 
in  water?  What  is  its  specific 
gravity  if  weighed  in  air  it 
weighs  33.7«? 

1)17.8 
17.8 


1.893 

178)337.000 
178 


1590 
1424 

1660 
1602 


580 
534 

18.  In  a  wrought- iron  bottle 
I  find  2.63^  of  quicksilver,  weigh- 
ing 35.81^;  in  another  2.59», 
weighing  35.193**;  in  a  third, 
2.617»,  weighing  35.571**.  What 
is  the  specific  gravity  of  each? 
What  would  be  the  specific  grav- 
ity if  the  three  were  emptied  into 
one  vessel  and  mixed  ? 

13.616 


263)3581.000 
263 

951 

789 

1620 
1578 

420 
263 


1570 
1578 
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19.   A  pUt«  of  iron  SS"-  by 
n™by7'-wBighBT9.43*'.  What 
[a  specific  gravitj'f 


>uld 


much  would  one  man  eat  at 
>-en  meaT  At  tlie  ranie  rate, 
in  one  day?  and  how  much  each 
;h  would  wven  men  eat  each  day  T 


2.67»i     18.67« 
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2.  At  the  same  rate,  how  much 
would  17  men  eat  in  3  weeks  and 
4  days? 

7 
3 

21 
4 

25 

21 
175 
25 

425 
0.38^ 


3400 
1275 

i61.50k» 


3.  If  one  hektoliter  of  oats 
is  enough  for  5  horses  1  week, 
how  much  is  enough  for  1  horse 
1  week?  for  1  horse  7  weeks? 
for  11  horses  17  weeks  ? 


5;i.o 

20» 

0.2^1  -  20* 

7 

140» 

17 

187 

11 

20» 

17 

3740» 

17 

187 

4.  If  two  hektoliters  of  grain 
are  enough  for  3  horses  5  days, 


how  much  is  enough  for  3  horses 
1  day?  for  1  horse  1  day?  for 
7  horses  6  days  ? 


3 
5 


5)2.0 
0.4"  -  40» 


3215 


3)40 


13.33 
42 

2666 
5332 


659.86»-560« 


6.  Mix  17  liters  of  vinegar, 
costing  6  centB  a  liter,  with  39*  at 
5  cents,  21  ^  at  7  cents,  and  13^  of 
water  costing  nothing.  Find  the 
amount  of  the  mixture,  and  its 
cost. 


17» 

391           21« 

10.06 

$0.05       10.07 

11.02 

11.95       11.47 

17 

11.02 

39 

1.95 

21 

1.47 

13 

»  A    A  A 

90» 


6.  For  how  much  a  liter  must 
I  sell  that  mixture,  in  order  to 
gain  96  cents  ?  for  how  much  to 
clear  1 1.41? 


ABITHHXnO. 


7.  A  grocer  boM  421  keg?  of 
batter  for  |1995.25;  6S  kega 
brought fl2.50Bkeg:  91  brought 
¥  11.75  a  keg:  ftid  100  ke^ 
bronght  f  12.25  a  keg.  For  how 
mach  t,  keg  were  the  oUier  kep 
Bold? 


f  12.50 


?  11.75 


8.  ir3tonBofcDftlcoet|15.75, 
how  many  tooa  will  ¥36.75  bny? 


9.  If  5-  of  cloth  oort  $18.75, 
what  ahonld  7"  costT 


)|  18-75 
13.75 


10.  If  a  tap  mnning  3J?  a 
tainnte  fills  a  tnb  in  16  miunUs, 
how  long  should  a  tap  delivering 
6'  a  minata  be  in  filling  the 
same  tnb? 

16 
3.6 


5)06.0ini 
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11.  If  botJi  taps  of  the  last  ex- 
ample be  opened  at  once,  how 
soon  will  they  fill  the  tub  ? 


3.5 
5. 

8.5 


6S 

85)560.0 
510 


500 


12.   If  3  men  can  dig  378"  of 
ditch  in  2  days,  how  long  will  it 
take  5  men,  at  the  same  rate,  to' 
dig  787"? 

2.5 


2 
3 


378 


m 


189" 


63" 
5 

315" 


315)787.0 
630 

1570 


13.  Into  a  tnb  which  will  hold 
48\  one  tap  is  delivering  water 
at  the  rate  of  3.7^  a  minute ;  while 
oat  of  it,  by  another  tap,  the 
water  is  running  at  2.5^  a  minute. 
How  long  will  it  take  to  fill  the 
tab,  beginning  with  it  empty  ? 


3.7* 
1.2» 


40  min. 
12)480 


14.  A  tap  discharges  into  a 
tub  4.2*  a  minute ;  from  the  tub 
water  is  also  running,  by  a  sec- 
ond tap ;  the  water  in  the  tub 


gains  30^  in  18  minutes.     How 
fast  is  the  second  tap  discharging? 


4.2 

2.5 

18 
336 

18)45.6 
36 

42 

96 

75.6 
30 

90 

45.6 


15.  If  a  wheel 
how  often  will  it 
one  kilometer  ? 

3.1416 
1.2" 

is  1.2 
,  turn 

377) 

"  across, 
in  going 

265 
100000 

62832 
31416 

754 
2460 

3.76992" 

2262 

=  3.77" 
-  0.00377k" 

1980 
1885 

16.  How  many  times  in  a 
minute  does  the  wheel  of  the  last 
example  turn,  when  the  carriage 
is  driven  H*^".  an  hour  ? 

14  -4-  60  -  0.23 

265 
0.23 

795 
530 

60.95 
—  61  times. 
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17.  What  is  the  weight  of  the 
water  in  a  tank  if  it  would  take 
a  flow  of  8.7^  a  minute  1  hour  and 
38  minutes  to  empty  it? 

60  min. 
38  min. 

98  min. 
8.7» 


686 

784 

852.6» 
852.6^ 


18.  Replace  the  bulk  of  water 
with  oil  worth  $18.75  a  hekto- 
liter,  and  what  will  the  contents 
of  the  tank  be  worth  ? 

852.6^  -  8.626" 
$  18.75 

42630 
59682 
68208 
8526 


?159.86 


Exercise  X. 

1.  A  train  leaves  Paris  at  11  o'clock  a.m.,  and  reaches  Lyons  at 
10  o'clock  P.M.  How  many  meters  does  it  travel  in  a  hour,  the  dis* 
tance  from  Paris  to  Lyons  being  512.7*™? 

There  are  11  hours  between  11  a.m.  and  10  p.m.  Therefore  the 
train  runs  512.7'^'»  +  11  =  46.609'™  =  46,609'». 

2.  A  railroad  has  a  single  track  11.450*™  long.  How  many  rails 
4.569™  in  length  did  it  require  to  lay  the  track  ? 

There  are  two  lines  of  rails.    Therefore  length  of  rails  is 
2  X  11.450k"»  =  22.9001™  -  22,900°>. 
Therefore  the  number  of  rails  is  22,900  -s-  4.569. 

5012 

4569)22900000 
22845 

5500 
4569 


9310 
9138 


.'.  number  of  rails  required  was  5013.  Ans. 
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3.  A  book  is  2.1"»  in  thickness ;  each  leaf  is  0.05™"  thick.    Find 
the  number  of  pages  in  the  book. 

The  number  of  leaves  is  21  +  0.05  =  420. 
The  number  of  pages  is  2  x  420  =  840. 

4.  The  cost  of  opening  a  canal  amounts  to  1 25,400  a  kilometer. 
How  much  would  a  canal  cost  which  was  113.253>™  long  ? 

If   it  cost  125,400  to  open  1^,  to  open  113.253  it  will  cost 

113.253  X?  26,400. 

113.253 

125400 

45301200 
566265 
226506 


12,876.626.200 

5.  The  expense  of  laying  out  a  paved  road  is  1 12,500  a  kilometer. 
How  much  would  a  road  cost  which  was  72.053*™  long  ? 

If  it  cost  $  12,500  to  lay  out  1^™,  to  lay  out  72.053^  it  will  cost 

72.053  Xf  12,500. 

72.053 

$  12500 

36026500 
144106 
72053 


$900,662.50 


6.  The  cost  of  building  a  railroad  is  about  f  78,000  a  kilometer  in 
France,  and  only  1 25,000  in  the  United  States.  How  much  would 
it  cost  in  each  country  to  make  a  road  295.671*°*  long? 

If  it  cost  178,000  to  build  1*°»,  to  build  295.671>™  it  will  cost 
295.671  X?  78.000  =  $23,062,338.  If  it  cost  $25,000  to  build  l*", 
to  build  295.671*"  it  will  cost  295.671  x  $25,000  =  $7,391,775. 

295.671  4)29567100 

$78000  $7,391,775 

2365368000 
2069697 


$23,062,338,000 
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7.  If  you  most  go  up  211  steps  to  reach  the  top  of  a  tower,  and 
each  step  is  195™™  high,  what  is  the  height  of  the  tower  ? 

195™"  -  0.195«. 

If  one  step  is  0.195"  high,  211  st«ps  are  211 X  0.195»  high. 

0.195» 
211 

195 
195 
390 


41.145" 


8.  A  honse  has  6  stories,  each  story  has  19  stairs,  each  stair  is 
16^  in  height.  Calculate  how  high  the  floor  of  the  fifth  story  iB 
from  the  ground. 

le^-o.ie" 

If  one  step  is  0.16"  high,  19  steps  are  19  x  0.16"  »  3.04",  and  4 
flights  of  19  steps  are  4  X  3.04"  -  12.16". 

0.16" 
19 

144 
16 


3.04 
4 

12.16 


9.  A  ream  of  paper  contains  20  quires,  each  quire  has  24  sheets, 
the  ream  is  13.5°™  in  thickness.    Find  the  thickness  of  each  sheet. 

In  one  ream  there  are  20  X  24  »  480  sheets.     If  480  sheets  are 
13.5«"  thick,  13.5°™  +  480  =  0.028°™,  thickness  of  one  sheet. 

0.028 

48)1.350 
96 

390 
384 
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10.  The  equator  on  a  terrestrial  globe  measures  0.80™  in  circomfer- 
ence.  By  the  aid  of  a  tape-measure  we  find  that  the  distance  between 
two  cities  on  this  globe  is  0.046°^.  What  is  really  the  distance  in  kilo- 
meters between  the  two  cities?    (The  earth's  equator  is  40,075.45^.) 

The  ratio  of  distance  on  globe  between  the  two  cities  to  the  equator 
is  0.046™  •+■  0.80™  =  0.0575.  Therefore  the  actual  distance  between 
the  two  cities  is  0.0575  x  40,075.45>™  -  2304.338*™. 

8)0.4600  40075.45*™ 

0.0575  0.0575 

20037725 
28052815 
20037725 
2304.338*™ 

11.  Upon  a -military  map  we  find  that  the  distance  from  Paris  to 
St.  Denis  is  78™™.  What  is  the  distance  in  kilometers  from  Paris  to 
St.  Denis?  The  map  is  made  on  the  scale  of  1  to  80,000" ;  that  is, 
1™  on  the  map  represents  80,000™  of  actual  measurement  upon  the 
ground. 

The  actual  distance  is  80,000  times  the  distance  on  the  map ;  that 
is,  80,000  X  78™™  =  6,240,000™™  =  6.24*™. 

12.  Give  the  number  of  revolutions  made  by  the  wheels  of  a  car- 
riage in  travelling  82*™.    The  wheels  are  1354™™  in  diameter. 

82*™  =  82,000,000"™. 

The  circumference  of  the  wheels  is  3.1416  x  1354™™  =  4253.7264™™. 
The  number  of  revolutions  is  the  total  distance  divided  by  the  cir- 
cumference of  the  wheel,  or  82,000,000™™  +  4253.7264™™  « 19,277  times. 

3.1416  19277 

.    1354™*  42537264)820000000000 

125664  42537264 

157080  394627360 

94248  382835376 

31416  117919840 

85074528 

4253.7264™"  328453120 

297760848 


306922720 
297760848 
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18.  How  many  hekt»i»  in  %  sqnftre  kilometer?  how  mai^^  an? 
bow  many.sqoftre  metent 

-lOOOO. 
-lOOOOOO*-. 

« 

14.  France  has  about  542,000^^.    Hew  many  hektars  does  >* 

measnre  ? 

1*»  - 100»*. 

.-.  642000*-  -  642000  X  lOD^, 

-54200000*». 

16.  A  piece  of  land  1224.6»  square  is  sold  at  ( 140  a  b^ktaf .  Hov 
much  does  the  land  bring  ? 

1224.6  149.94 

1224.5  1140 

61225  599760 

48980  14994 

^24490  f  20,991.60 

24490  ^ 

12245 


1499400.25<i« 
- 149.94>'». 

16.  The  total  surface  measurement  of  the  gUss  in  ihe  windows  of 
a  house  is  1824n.    How  mauy  panes  of  63**  by  4A^  wiU  it  take  to 
supply  the  windows  7 
182*»  -  1.820,000w. 

63«  716.4 

48«  2644)1820000.0 

424  1!2?L 

212  3920 

2644 


2544VB1,    l^ea    Qf  QQQ    pj^QO. 


13760 
12720 


10400 
10176 

.'.  it  will  take  716  panes. 
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17.  How  many  sqaare  slabs  of  marble  150<i<™  on  the  snr&ce  will 
it  require  to  pave  a  court  wboee  area  i«  25.35^"^  7 

25.3&I-  -  253,600<^. 

The  number  of  aiabs  leqwed  is  253,600««>  ••*  150i»«  168a 

-       16dO 

15)26360 

m 

90 

135 
135 

18.  A  speculator  bought  31.0728^*  of  land  for  |1296  a  hektar. 

For  how  much  a  square  metsr  most  he  sell  it  to  xealdae  a  profit  of 

11937? 

31.0728  f  0.136 

>1296  &L0728)  9  42207.349 
1864388  310728 

2796552  1113464 

621456  932184 

310728 


1812709 


140,270.3488  cost 
1937  profit. 

(42,207.3488  selling  price. 

19.  A  man  is  offered  |6000  for  2.5  ars  of  land.  He  declines  to 
sell;  and  soon  after,  the  town  gives  him  $25.20  a  square  meter. 
How  much  did  he  make  by  refusing  the  first  offer  f 

2.5»«250«w». 

f  25.20 
250 

126000 
5040 


16300.00 
6000 


1 300 
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20.  A  man  enrveys  a  piece  of  land  and  finds  that  it  measoreB 
14.0715***.  He  afterwards  discovers  that  his  chain  was  too  short  by 
O.Od"'.  How  can  he  calculate  the  real  superficial  measurement  of  his 
land  without  surveying  it  again  ?    (A  surveyor's  chain  is  10"  long.) 

10.00  -  0.03  -  9.97. 

9.97  + 10  -  0.997. 
0.997  14.0715»»* 

0.997  0.994009 

6979  1266435 

8973  662860 

8973  1266435 


0.994009  1266435 

13.987** 

21.  The  railroad  from  Paris  to  Orleans  has  a  double  track;  each 
rail  is  4°*  long,  and  the  distance  from  Paris  to  Orleans  is  121^™.  What 
is  the  number  of  rails  used  in  laying  the  track  ?  The  width  of  the 
road  is  15™ ;  how  many  hektars  of  land  does  the  road  include  ? 

There  are  four  lines  of  rails.  4  X  121*»  -  484^'"  =  484,000'"  of  rails. 
If  one  rail  is  4"  long,  in  484,000"  there  are  484,000  -*-  4  - 121,000  rails. 
15™  =  0.015^.    The  area  of  road  is 

121k»  X  0.015^  -  1.815<ita»  -  181.5*».  Am. 

121^  4)484000  121^1 

_4  121000  rails.  0£15 

434km  605 

121 

1.815<»*» 

22.  Calculate  the  number  of  ars  in  a  surface  which  a  ream  of  paper 
(480  sheets)  will  cover.    The  sheets  are  30.3"»  long  and  196""  wide. 

295mm  „  19.5om^ 

The  area  of  one  sheet  is  30.3o»  X  19.5«»  -  590.85v". 

The  area  of  480  sheets  is  480  X  590.85v«  -  283,608v»  -  O.283608". 

19.5  590.85 

30.3  480 

"585  4726800 

585  236340 


590.85V"  283608.00*- 
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23.  A  pile  of  wood  is  4.25"  long,  1.33"  thick,  and  2.60"  high. 
How  many  sters  are  there  in  it? 

!■ «- 1"'*".    In  the  pile  of  wood  there  are 

4.25  X  1.33  X  2.60  - 14.6965"*"  - 14.696-.  Ans. 

4.25  5.6525 

1.33  2^ 

1275  339150 

1275  113050 

425  14.69650««« 
5.6525 

24.  A  beam  is  7.070"  long ;  its  two  other  dimensions  are  0.258" 
and  87"".     Find  its  volume. 

87"  -  0.087".  Its  volume  is  0.258"  X  0.087"  X  7.070"  -  0.15869*-. 

0.258  0.022446 

0.087  7.07 

1806  157122 

2064  157122 


0.022446  0.15869322««»" 

26.  A  bsjr  of  iron  3"  long  measures  45""  square  on  the  end  where 
it  has  been  evenly  cut.  The  bar  is  heated  and  drawn  out  to  a  greater 
length  by  being  passed  through  an  orifice  24""  square.  What  is  the 
length  of  the  bar  after  the  operation  ? 

46««»  — 0.046".    24™ -0.024". 

The  volume  of  the  bar  is  0.045"  x  0.045"  X  3"  -  0.006075«*«. 
The  area  of  the  end,  after  the  bar  has  been  heated  is 

0.024"  X  0.024"  =  0.0005761". 
Therefore  the  length  of  the  bar  is  0.006075  +  0.000576  - 10.547". 


0.046" 

0.024" 
0.024 

10.547" 

0.045 

576)6075.000 

225 

96 

576 

180 

48 
0.0005761" 

3150 

0.002025<»" 

2880 

3 

2700 

O.006075««« 

2304 

3960 
3892 
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S6.  A  reserroir  is  1.50*  wide,  2.80*  long,  and  1.25»  deep.  Find 
how  many  liters  it  contains  when  full,  and  to  what  height  it  wonld 
be  necessary  to  raise  it  that  it  might  eontaia  lO*'^. 

The  volume  of  the  reserroir  is  1.5x  2.8  X  1.25  =.5  26*"- 6250». 
The  area  of  the  bottom  is  1.5x  2.8  — 4.2«i";  therefore,  in  order  to 
contain  10»»».  the  height  must  be  10»»«  +  4.2v»  -  2.38^. 

1.6*  2.38» 

£?  42)100.00 

120  _84^ 

?L  160 

4.20<i*  126 

1^  l40 

2100  336 

840 
420 

5.2500 

27.  Suppose  a  box  to  be  3.75"  long,  3.50"  wide,  and  0.50"  high. 
How  much  lime  would  it  take  to  fill  it  with  mortar,  reckoning  that 
l^obB  of  liiQQ  ^ft^r  being  slaked  becomes  1.80"^  of  mortar  7 

Volume  of  the  box  is  3.76  x  3.60  x  0.50  -  6.6625^«».    Sinoe  1*"  of 

mortar  when  slaked  becomes  1.8"^,  the  box  will  hold  6.6626"i>*  of 

slaked  mortar,  which  is  the  same  aa  6.6621?**  -i- 1.8  —  3.649**  of 

dry  mortar. 

3.76  3.646P^ 

^  18)65.626»»« 

1875  64 

1125  ne 

13.126  108^ 

05  82 

6.5625«**  2L 

106 

28.  A  chest  has  the  following  dimensions:  1.17*,  90>>,  1.04°". 
How  many  cakes  of  soap  13«™  square  on  the  bottom  and  29**  thick 
could  be  put  in  it  ?  0.12  of  the  volume  of  the  chest  must  be  deducted 
for  packing. 
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The  volume  of  a  cake  of  soap  is  13  X  13  X  29  -  4901«".     The 
Volume  of  the  cheat,  deducting  waste  of  room  in  packing,  is 

1.17  X  0.90  X  1.04  X  0.88  =  0.9e37056«^  =  963705.6«-. 
Therefore  the  chest  will  hold  (963,705.6  +  4901)  cakes  of  soap. 


13 

1.17 
1.04 

196 

13 

4901)963705.6 

39 

468 

4901 

13 

117 

12168 

47360 

169 

0.9 

44109 

29 

1.09512 

82515 

1621 

0.88 

29406 

338 

876096 
876096 

4901«« 

0.9637050**- 

29.  A  Guhio  meter  of  dry  plaster  makes  1.1 8«^"  when  tempered ; 
tempered  plaster  increases  1  in  every  100,  twenty-four  hours  after 
it  is  mixed.  What  volume  of  tempered  plaster  would  be  obtained 
from  55  sacks  of  25^  each  of  dry  plaster  ? 

26^  =  0.025«*"».  The  volume  of  the  plaster  is  55  x  0.025«»»«  « 1.375«*- 
As  1«*"»  makes  1.18«^n»  when  tempered,  1.375®*"  will  make  1.375 
X  1.18«*»  -  1.6225«»>»  In  twenty-four  hours  its  volume  will  be 
1.01  X  1.6225«»>»  =  1.6387'^. 

0.0?5«« 


,„«  1.375«««  1.6225 

55  1.18  1.01 


11000  16225 


,lf                                1375                               16225 
ifL  1375  


1.375«*»  1,62250«»>« 


1.6387«'« 


30.  A  reservoir  is  2.80»  long,  1.50"  wide,  and  1.25"'  deep.    How 
many  liters  will  be  required  to  fill  0.80  of  it? 

1.5-  4.20*»  52501 

2.8  2:25  0.8 

120  ^^^  4200.0 

30  S^ 
420 

4.20v»  5.2500*" 

«  5250",  volume. 
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31.  A  man  bays  1415^*  of  wheat  for  f  3.50  a  hektoliter ;  but  the 
measure  used  proves  too  small,  the  mistake  amounting  to  3^  in  every 
hektoliter.  What  was  the  quantity  of  wheat  delivered  to  the  pur- 
chaser, the  cost,  and  the  reduction  which  ought  to  be  made  to  him 
on  account  of  the  error? 

The  mistake  was  3^  in  100»,  or  he  received  only  0.97  of  1415" 
=  1372.56".  If  1"  of  wheat  cost  f  3.50,  1415"  cost  1415  xf  3.50 
» 14952.50.  A  reduction  of  0.03  of  1 4952.50  » 1 148.58  ought  to  be 
made. 

1415"  1415  •       14952.50 

0.97  f3.50  0.03 

9905  70750  f  148.5750 

12735  4245 


1372.55"  $4952.50 

32.  The  dimensions  of  a  tile  are  as  follows :  length  22^,  width 
11«™,  thickness  55™».  Find  the  volume  of  the  tile,  and  the  number 
of  tiles  in  a  pile  of  25**". 

55™»  =  5.5«».  The  volume  of  a  tile  is  22  X  11  X  5.5  =  1331«". 
25c!m.  =  25,000,000«-.  In  the  pile  there  will  be  25,000,000  -s- 1331 
=  18,732  tiles. 

22«»  18732 

^  1331)25000000 

22  1331 

22  11690 

242  10648 


5-5  10420 


1210  9317 


1210  11030 

1331.000m  10648 


3820 
2662 


33.  The  measurement  of  a  pile  of  wood  shows  that  a  ster  could  be 
filled  from  it  25.68  times.  Give  the  volume  of  the  pile  in  cubic 
meters,  reckoning  the  length  of  the  logs  to  be  1.15>". 
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The  Yolume  of  a  pile  is  1  x  1  X  1.15  x  25.68  -  29.532>^.  Am. 

25.68 
1.15^ 


12840 
2568 
2568 

29.5320«»»« 

34.  A  liter  of  air  weighs  1.273>.    How  much  does  a  cahic  meter 
of  air  weigh  ? 

icbm  « loooi.    Therefore  1«*«  of  air  weighs  1000  x  1.273«  - 1273« 
=  1.273k«.  Am. 

35.  A  package  of  candles  which  weighs  465>  is  sold  at  28  cents. 
What  is  tlie  price  of  a  kilogram  of  candles  ? 

IK  of  candles  costs  |0.28  +  465  » 1 0.000602.    Therefore  1^  costs 
1000  x  f  0.000602  =  10.602, 

36.  How  many  tiroes  would  3.243^  of  water  fill  a  liter  ? 

As   1*  of  water  will  fill  a  cubic  meter,  3.243»  will  fill  3.243<*» 
»  32431.     3243  times.  Ans. 

37.  Give  the  weight  in  kilograms  of  43.4578«»"  of  pure  water. 
43.4578«»  of  water  weigh  43.4578«  «  0.0434578»«. 

38.  The  volume  of  an  engine's  azletree  is  0.245«*^.    Find  its 
weight,  the  specific  gravity  of  the  iron  being  7.8. 

0.245*"  of  water  weigh  0.245*,  and  0.245«»>™  of  iron  weigh 

7.8x0.245*  =  1.911'. 

0.245 
7.8 

1960 
1715 


1.9110» 


39.  Calcnlate  the  volume  of  a  gram  of  the  following  substances : 
proof  spirit,  specific  gravity  0.865;  tin,  specific  gravity  7.291 ;  lead, 
specific  gravity  11.35 ;  copper,  specific  gravity  8.85 ;  silver,  specific 
gravity  10.47 ;  cork,  specific  gravity  0.240. 
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The  Tolame  equals  1"^,  which,  filled  with  water,  wei^  IS  ^- 
yided  by  the  specific  gravity. 


(i.) 
1.16' 

866)  1000.00 
865 

1360 
865 


4850 


(ii.) 

0.14' 

7291)  1000.00 
7291 

27090 


(iii.) 

0.088' 

1135)  100.000 
9080 

9200 
9080 


(iv.) 

0.113 

886)  100.000 
885 

1150 
885 


2650 


(V.) 
0.095« 

1047)  100.000 
9423 

5770 
5235 


(vi.) 

4.167^ 

24)100.000 
96 

"40 
24 

160 
144 

160 


40.  Olive  oil  costs  60  cents  a 
kilogram.  What  is  the  price  of  a 
liter?  The  specific  gravity  of 
olive  oil  is  0.914. 

1*  of  olive  oil  weighs  0.914*«. 
As  l"^'  costs  f  0.60,  1»  costs  0.914 
Xf  0.60  =  $0,548. 

0.914 
;0.60 


10.54840 


41.  Pure  alcohol  costs  1 1.87  a 
kilogram.  What  is  the  price  of 
a  liter?  The  specific  gravity  of 
alcohol  is  0.792. 

V  of  alcohol  weighs  0.792*«. 


'  As  V^  costs  f  1.87,  V  costs  0.792 
X  ¥1.87*1 1.48. 

11.87 
0.792 

374 
1683 
1309 


11.48 


42.  A  man  wants  to  build  a 
shed  large  enough  to  hold  135^ 
of  wood ;  if  the  shed  is  to  be 
3"  high  and  5"  wide,  how  long 
must  it  be? 

135«*  =*  135<**.  The  ground 
area  is  3  x  5  =«  15«".  Therefore 
the  height  must  be  135  -•- 15  »>  7". 
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43.  In  a  country  where  fire- 
wood is  cut  1.16™  long  what 
height  must  die  sides  of  the  ster 
be  to  hold  a  cubic  meter  ? 

The  height  must  be 
icbm  ^  i.i6qm  =  0.86207". 

0.86207™ 


116)100.00000 
928 

720 
696 

240 
232 


800 


44.  If  a  ekBc  of  cork  cost 
?  20.00,  how  much  would  100*« 
cost,  the  cork  weighing  one 
quarter  as  much  as  water? 

1"*  of  cork  weighs  260^,  and 
costs  ?  20.00.  100^  will  cost 
iii  U  f20.00»)   of  |2aoo 

=-?8.oa. 


46.  A  liter  of  powder  wei^ia 
825».  What  would  be  the  vol- 
ume of  a  charge  for  a  gun  if  the 
charge  weighed  5^1  Calculate 
the  volume  in  cubic  centimeters. 

The  specific  gravity  of  powder 
is  0.825.  It  takes  (1  -*■  0.825)«™ 
of  powder  to  weigh  1« ;  therefore 
to  weigh  5«  it  takes  5«»  -i-  0.825 

-  6.oe«». 


6.06 


825)5000.00 
4950 


6000 
4950 


46.  Out  of  gold  which  weighs 
19.362  times  as  much  as  water, 
sheets  of  gold  foil  are  made 
which  are  0.010™™  in  thickness. 
What  surface  wouW  3«  of  gold 
cover  ? 

0.010™™  -  a001«™.  The  vol- 
ume of  the  gold  is  3«™  -*■  19.362 
=  0.154943««.  Therefore,  the 
surface  is  0.154943«™»  -s-  0.001«™ 
=  154.943V". 

0.154943 

19362)3000.000000 
19362 

106380 
96810 


95700 

77448 

182520 
174258 


82620 
77448 

61720 


47.  Find  the  weight  of  an  oak 
board  3.25™  long,  0.31™  wide,  and 
0.04™  thick ;  the  specific  gravity 
of  the  oak  being  0.808. 
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The  volnme  of  the  board  is 
3.25  X  0.31  X  0.04  -  0.0403«»»». 
jobm  of  oat  weighs  0.808' ;  there- 
fore   0.0403«»«     weigh     00.403 
X  0.808»  -  0.0325624'  -  32.5624^. 

48.  Find  the  weight  of  a  bar 
of   iron   having    the    following 
dimensions;  length  3.6™,  width 
6«",  thickness   2«";  the  specific 
gravity  of  the  iron  being  7.8. 

3.25 

3.6»  -  360«. 

0.31 

360 

325 

6 

975 

2160 

1.0076 

2 

0.04 

4320««,  volume. 

0.040300»*",  volume. 

4320 

0.0403 

7.8 

0.808 

34560 

3224 

3024 

3224 

33696.0* 

0.0325624 

-  33.696^ 

49.  How  many  lead  balls  each  weighing  27«  could  be  obtained  by 
melting  a  mass  of  lead,  cubic  in  form,  the  edge  measuring  0.356",  the 
specific  gravity  of  the  lead  being  11.35  ? 


0.356»  =  35.6«*. 

35.6«« 
35.6 


2136 
1780 
1068 

1267.36 
35.6 

760416 
633680 
380208 

45118.016«™,  volume. 


45118.016 
11.35 

225590080 
135354048 
45118016 
45118016 

512089.48160f 


18966 

27)512089 
27^ 

242 

216 

^260 
243 

162 

169 
162 
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50.  Marble  costs  $30.95  a  cubic  meter,  and  the  specific  gravity  of 
marble  is  2.73.  If  a  block  of  marble  weighs  1260*«,  what  is  its  vol- 
ume, and  what  is  it  worth  ? 

!•««  of  marble  weighs  2.73*.    1260^  - 1.26*. 

0.4515«*«  0.4615 

273)  126.0000  130.95 

1092  23075 

1680  41535 

1638  13845 


420  114.28 

273 


1470 
1365 


61.  Sea-water  contains  28  parts,  by  weight,  of  salt  in  1000.    A 
liter  of  sea-water  weighs  1.025^.    How  many  kilograms  of  salt  could 
be  obtained  from  126.276842"'»»  of  sea-water? 
1^  of  sea-water  contains  0.028^  of  salt. 

126.276842  129433.753 

1.025^«  0.028*1 

631384210  1035470024 

252553684  258867506 

126276842 


129.433753050M 


3624.145084ki 


62.  An  empty  cask  weighs  17.06**;  when  filled  with  water  it 
weighs  275.8*s.  How  many  liters  does  it  hold  ?  How  many  casks 
of  this  size  would  it  require  to  receive  the  wine  from  a  vat  containing 
3.008«'>»  ? 

The  cask  will  hold  275.8*«  -  1 7.06*«  =  258.74*8  of  water.  It  takes 
258.74*  of  water  to  weigh  258.74*«.  Therefore  the  cask  will  hold 
258.74>. 

3.008«*«  -  30081  If  one  barrel  holds  258.74»,  to  hold  3008»,  it  will 
take  3008  -i-  258.74  » 12  barrels. 

275.80*«  , ]1 

17  oe  25874)300800 

258774*.  ^^ 

42060 
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63.  It  takes  about  204.8^  of  wheat  to  sow  a  hektar.  How  many 
cubic  meters  would  it  take  to  sow  a  square  kilometer  ? 

14km  « lOQh*.  lb*  ^iii  require  100  X  204.81 «  20,480> «  20.48'**.  AnL 

54.  A  piece  of  road  1^"  long  and  7*"  wide  is  to  be  macadamized; 
the  macadamising  is  to  be  33°™  deep  ;  it  costs  43  cents  a  cubic  meter 
to  prepare  the  stones.    What  will  enough  for  the  road  cost? 

Ita.  « loooB .  330111 «  0.33-. 

0.33  2310 

7  10.43 

2.31  6930 

1000  9240 

2310.00  f993.30 

66.  A  gasometer  holds  28,000^^  of  gas.  How  many  jets  would 
this  gasometer  feed,  when  each  jet  bums  125^  an  hour,  and  is  used 
4  hours  every  evening  ? 

Each  jet  will  burn  4  X  125»  =-  500»  each  evening.  28,000^ 
<-  28,000,0001.  The  gasometer  will  feed  28,000^)00  -i-  500  »  56,000  jets. 

66.  The  city  of  Venice  is  situated  in  the  midst  of  a  great  lake  of 
salt  water,  communicating  with  the  sea,  and  all  the  rain-water  is 
caught  for  the  cisterns.  Ordinary  years  the  fall  of  rain  in  Venice 
is  82<^"> ;  the  surface  of  the  city,  after  the  canals  have  been  deducted, 
is  520^^';  reckoning  the  population  at  115,330,  how  many  liters  a 
day  of  rain-water  could  each  inhabitant  have? 

520»'»  =  5,200,000«» ;  82«"  =  0.82». 

The  average  amount  of  rain-water  is  5,200,000  X  0.82  -  4,264,000*« 
« 4,264,000,000*.  Each  person  can  use  per  year  4,264,000,000 
+ 115,530,  or,  per  day,  4,264,000,000  +  (115,530  X  365)  -  101.118». 


0.82 

115,530 
365 

lUi.ilO* 

5200000 

4216845)426400000.000 

16400000 

577650 

4216845 

410 

693180 
346590 

4715500 

4264000.00 

4216846 

42168450 

4986550 
4216845 
7697050 
4216845 
34802050 
33734760 
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67.  Find  the  weight  of  a  bar  of  iron  5.35™  long,  4.56""  thick,  and 
3.54<^  wide.  Find,  also,  the  width  of  an  oak  beam  4.30'^  long, 
9.12°™  thick,  which  has  the  same  weight.  The  specific  gravity  of 
the  oak  to  be  reckoned  at  1.026,  that  of  the  iron  7.788. 

5.36»»  =-  535«».  4.30™  =  430«™.  The  volume  of  the  oak  beam  is 
67,258.596992«  n^  1.026»  =.  65,554.188«».  The  area  of  one  side  of  the 
oak  beam  is  430  x  9.12  m  3921.6*™;  therefore  thicknew  is  66,554.188«>™ 
+  3921.6v™>«  16.720™. 

4.56»  16.1424  8636.184 

3.64  535  7.788t 


1824 

807120 

69089472 

2280 

484272 

69089472 

1368 

807120 

60453288 

16.1424««™ 

8636.1840«»»,  volume. 

60453288 

67258.596992* 

65554.188 

-  67.259>«. 

1026)67258596.992 

6156 

16.72« 

6698 

39216)655541.88 

6130 

39216 

5685 

• 

5130 

263381 

5559 

235296 

5130 

280858 

4296 

274512 

4104 

63468 

1929 

1026 

9039 

8208 

8212 

58.  Give  the  specific  gravity  and  volume  of  a  body  weighing  35*» 
in  air  and  30"^  in  water. 

The  weight  of  water  displaced  by  the  body  is  5*«, 

The  weight  of  body  in  air  is  35^. 

Therefore  specific  gravity  is  35  +  5  -  7.  35^  of  water  weigh  36^ ; 
36  +  7  a.  5*,  volume. 
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69.  A  ster  of  piled  oak  wood  weighs  425^ ;  the  specific  gravity 
of  the  wood  is  0.74.  What  is  the  volume  occupied  by  the  spaces 
between  the  logs  ?  For  how  much  must  100^<  of  separate  sticks  b« 
sold  in  order  to  bring  the  same  amount  as  when  sold  by  the  ster; 
a  ster  selling  for  1 2.20  ? 

If  there  were  no  spaces  between  the  logs,  the  ster  of  wood  would 

weigh  740^'.    Therefore  the  spaces,  if  filled  with  wood,  would  weigh 

740ki  _  425*«  =  315ki.     Therefore  volume  of  spaces  is  315  -s-  740 

-  0.42568««».    100^  ought  to  be  sold  for  ^  of  1 2.20  « 1 220  -f-  425 

- 10.518. 

0.42568°^  10.518 

74)31.50000  425)  $220,000 

296  2125 

^^^  425 


420 

370  3250 

500 
444 


560 


60.  Wrought  iron  sells  for  f  7.00  per  100^.  A  bar  of  iron  4.5« 
wide,  S.3^^  thick  costs  $5.08 ;  what  is  its  length,  reckoning  the  spe- 
cific gravity  of  the  iron  at  7.4  ? 

$7.00  per  100^«  is  the  same  as  $0.07  per  kilogram.  An  iron  bar 
that  costs  $5.08  must  weigh  5.08  h-  0.07  =  72.57143^«  and  its  volume 
is  72.57143  +  7.4  =  9.8066»  =  9806.5«"».  The  area  of  an  end  of  the 
bar  is  4.5«"  X  3.3«°»  =  14.85vin.  Therefore  the  length  is  9806.6 
+ 14.85  =  660.4««»  =-  6.604».     . 

9.8066»  660.4«» 

74)725.7143  1485)980650.0 

666  8910 

^??-  8910 

614  -— - 

444  5500 

"703 
666 
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^.  lExpearimftpt  f^o^^B  .that 
Wfttdj  Fdighs  .770  times  .as  ,i3QU(;|i 
as  air ;  ja^<i  ,ih^  .speciftc  gi:avity 
P^  WQrpujty.  in  jCQJAjiairispn  with 
watfB/,  is  13S.  flow  mayiy  .litq^R 
<|f  Mr  ,viU  it  t«|^e  ,tp  yeigh  as 
mRoh  a8>litQr,of  n^^r/^^ry  ? 

Water  is  ^70, times  as^heavy  as 
air,  aDd  m^cury  is  «13.6  times 
as  heavy  as  water.  Therefore 
.me/cmy  is  13,^x779  tifl^c^s  a^ 

13.6 

952p 
.9520 


•10472.0 


te;rs,  the  .f^r^c^  whiqh  can  ,be 
covered  ,by  the  sheets  th.i:^  ob- 
tained, ^he  ^sp,^ci£c  gravity  ^ 
.the,l^es^d  is  11^. 

Tl^e  volume  of  .the  lead  is  7^ 
+ai.3  -.66.637  -X).Q66637«'r. 

Oa«»- 0.0001?.  .Xhe^wfrfi^ 
of  theJeadis 

0,066637?^-  ^JOXm^  -  6^.37^. 


66.637» 
113)7630.000 

750 

•678 


4sM. 


"720 
.^78 


.420 

810 
.797 


02.  A  mass  of  dead  weighing 
753**  is  made  into  sheets  0.1"" 

...  *     « 

thick.    Calculate,  in  square  me- 

63.  A  rectap^gnlar  sheet  of  tin  of  uniform  thickness  is  8&»  wide, 
1.35"  long ;  it  *]iireighs  268<.  What  is  its  thickness,  reckoning  the 
specific  gravi^  of  tin  at  7.3  ? 

The  volun^e^9f  the  tin  is  268  +  7.3  -  36.7109"" ;  .1.36"-cl35«. 
The  area  of  <the  tin  b  135«»  x  85"»  -  11,475^«" ;  therefore  its  thick- 
ness is  36.71P0««  -*- 11,475<»«»  -  0.0032«. 


36J71D9*- 

135 
85 

0.0032« 

73)268a'00Q0 

11475)36.7109 

219     ' 

675 

34325 

490 

1080 

23859 

438 
620 

11475^ 

22950 

611 

'90 

73 

WO 

^57 
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64.  The  fine  coal  which  collects  about  the  shafts  of  the  mines  and 
in  the  coal-yards,  was  for  a  long  time  wasted,  because  it  could  not 
be  burned  in  stoves  and  grates.  Now,  this  dust  is  mixed  with  tar  in 
proportion  of  92^<  of  dust  and  &^  of  tar ;  the  mixture  is  heated,  and 
afterwards  pressed  in  rectangular  moulds  of  14.75«™,  18.6°™,  and  29™; 
each  one  of  these  blocks  weighs  10^ ;  they  are  sold  at  f  3.00  h  ton, 
and  make  excellent  fuel  for  heating  steam  boilers.  Give  the  specific 
gravity  of  this  fuel ;  also,  the  sum  which  would  be  realized  in  thus 
utilizing  800,000*  of  coal  dust,  the  cost  of  tar,  mixing,  etc.,  being 
f  0.60  a  ton. 

Volume  of  a  block  is  14.76  x  18.6  X  29  -  7913.306«»»  «  7.913305*. 
Specific  gravity  is  10  +  7.913305  -  1.264.  800,000*  of  coal  dust  will 
make  800,000*  +  0.92  =  869,665.217*  of  the  mixture.  869,565.217*  at 
f  2.50  per  ton  -  869,566.217  X  f  2.50  -  $2,173,913.04. 


14.76«» 
18.6 


7376 
11800 
1476 

272.875 
29 

2455805 
645750 

7913.306«« 

1.264 

79133)  100000.000 
79133 

208670 
158266 


869665.217 

92)80000000.00 
736 
640 
662 


604040 
474798 

292420 


880 
828 
620 
460 
600 
^662 
480 
460 
200 
184 
160 
92 
680 
644 

869665.217 
12.50 
43478260850 
1739130434 
f  2,173,913.04 


TEAOHEBS     EDITION. 


109 


65.  4.  bar  of  iron  a  millimeter 
square  on  the  end  will  break  un- 
der a  tension  of  30^k.  Find  the 
length  at  which  a  suspended  bar 
of  iron  will  break  from  its  own 
weight,  the  specific  gravity  of 
the  iron  being  7.8. 

30»«  -  0.03*. 

The  yolxime  of  the  iron  bar  is 
0.03  +  7.8  -  0.00384615«^.  The 
area  of  an  end  of  the  bar  is 
imm  X  1»»»  =  l<i™™  =  O.OOOOOl'*". 
Therefore  the  length  of  the  bar 
ia  0.00384615o^«»  -*-  0.000001<»» 
-3846.15™. 

0.003846150^1 

78)0.30000000 
234 


660 
624 

"iio 

312 

480 

468 

120 
78 

420 
390 

66.  Fifty-three  kilograms  of 
starch  are  obtained  from  100^ 
of  wheat.  A  hektar  of  land  pro- 
duces 1363  of  wheat ;  a  hekto- 
liter  of  wheat  weighs  78*«.  If 
the  wheat  harvested  from  a  field 
measuring  2^*  and  334™  is  taken 


to  a  starch  factory,  how  much 
starch  will  be  made  from  it  ? 

0.53*K  of  starch  are  obtained 
from  1^  of  wheat.  1^  of  wheat 
weighs  0.78*«.  1>»*  produces  1363 
X  0.78k«  of  wheat  «  1063.14»^« 
2h*  33qm  »  2.0033»».  2.0033>»» 
produce  2.0033  x  1063.14^  - 
2129.788362^  of  wheat.  The 
amount  of  starch  is  1128.7878^. 

1363 

10904 
9541 


1063.14^ 
2.0033 

318942 
318942 
212628 

2129.788362^* 

2129.788 
0.53 


6389364 
10648940 

1128.78764*« 

67.  A  gardener  wishes  to  pro- 
vide glass  for  his  hot-beds.  The 
beds  cover  2.65* ;  the  panes  will 
cover  0.75  of  the  whole  surface, 
the  rest  being  taken  up  by  the 
frames  and  alleys.  First,  find 
how  many  panes  measuring  45°° 
by  37°"*  it  will  take  to  cover  the 
beds ;  then  find  the  price  of  the 
glass,  at  a  cost  of  95  cents  a 
square  meter. 
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45««»  ^  0A5^ ;  379»  w  0,37".;  ^.G^*  f^  2^^. 

Total  area  of  tiie  glo^  is  Q.76  of  :26^<ii»  T-.198.75fi?'.  The  ^ce^  of 
one  pane  \»  0.45  x  0.37. » .0,1665<i'>.  IIJieiiAfore  the  ai^mbar  of  :P.^U€^ 
needed  is  198.75  -i-  01665  --  ;i94.  A^  IP.^  Pftr  .fl^fi^e  n;#^, 
198.76'»»  .wUl  cost  198.75  x  1 0.9?  -  f  .l*8.ftl. 

0.45- 

316 
135 

6.1665<»» 


L194 

1^!7? 

)1&87500 

;t0.95 

1665 

^93^ 

8225 

(kTi&m 

1665 

,f  188.81 

15600 

14935 

61^ 


68.  A  jar  ^U  of  water  weighs  1.325^s;  filled  with  mercnry  it 
weighs  12.540M.  What  is  the  capwiitj  of  the  jmt,  «Dd  its  weight? 
The  specific  gs&vify  of  the  mercury  is  13.59. 

The  weight  of  the  jar  and  the  jar  full  of  mercupy  is  12.540^. 
The  weight  of  the  jar  and  the  jar  full  of  water  is  1.32^.  Therefore 
the  dififerenoe  in  weight  betweep  the  mercury  ^v^  the  water  is 
12.540f«  -,1.325kf  «  ii.215kf.  13.59  -  1  =  12.59,  the  specific  gravity 
of  a  liqui4  <^  w}iich  the  jar  fiill  without  the  jar  weighs  11.215^. 
Hence  the  x^ap^ily  of  the  jar  is  11.215  + 12.59  - p,89079».  0.89079* 
of  water  weigh  0.89079^.  Therefqre  weight  of  j^rjs  1.325  —  0.89079 
«  0.43421^  -  434.21*. 

12.5^0^  0.89079»  1.32500>« 

^'^^  1269)11^1.50000  0^89079 

11.216k«  10072  0.43421*« 

'  11430 
X1331 


89Q0 

aaiB 

10870 
10072 
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0^.  A  lieitoliter  of  rApef-seed'  wbrgte  63k»,  and  a^  of  oiJ  can  be 
«9cti^tdd  froBi*  it.  How  many  kiio^snns  (^  the  sM  witi'  ii;  take  td 
ttttkis  «  li^toUter  of  oil  ? 

*  1"  - 100».  If  32»  of  oil  cari  be  eitrwSted  from  68*8  of  ge^l,  IJ  of  oil 
can  be  extracted  from  63  -s-  32  =- 1.96875*^1  of  seed,  and  100»  of  oU  oan 
be  extracted  from  100  X  IMSIS^  =  196.876>«  of  seed. 

1.96875 

32)«3.©000O 

3a 
3ia 

289 
192 

IsS 

266 
2¥> 
224 
160 
160 

70.  Common  bnrning  gas  is  0.97  of  the  weight  of  air,  and  a  liter 
of  air  weighs  1.293*.  In  a  shop  there  are  65  jets,  each  one  of  which 
barns  123^  an  hour,  and  is  used  5  hours  in  the  winter  evenings. 
6itftcMiiie?  t^  ITei^  df  tfetf  gaff  nted  iitt  si  M&aUk,  and  th#  exj^se 
cff  ligMii&g  thd  *h^,  ^hieii  gas  oOBts  6  e^nU  a  enbio  Met^r. 

P  of  gas  weighs  0.97  X[  l293*iU  1.2@491C  #6  }«&,  ^fiklk^  Mnring  139 
8»  hour,  and  tised  5  hours  an  evening  for  30  days,  will  use  65  x  5  x  30 
X  123»  -*  1,199^260».  the  weight  of  which  i*  1,199,250  x  1.25421» 
-  l,^04;lll;34f  - 1604.11134*«.  1.199,260>  -  1199.25«ta».  The  ex- 
pense at  10.06  per  cabio  meter  is  1199.25  x  $0.06  -» $71.96. 


1.293t 
0.97 

9051 
11637 

1.26421« 


123» 

1199250 

65 

1.2542i« 

615 

1199260 

738 

239850 

7995> 

479700 

5 

599625 

39975> 

239850 

ao 

119925  . 

1199250 

1604111.34250« 

1199.25 
10.06 

171.9550 
-171.96 
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71.  A  merchant  buys  one  kind  of  wine  at  30  cents  a  liter,  another 
kind  at  21  cents  a  liter ;  he  mixes  the  two  kinds  by  patting  5*  of  the 
first  with  &  of  the  second.  For  how  much  a  liter  mast  he  sell  the 
mixture  in  order  to  gain  |3.75  a  hektoliter? 

6>  at  10.30  per  liter  cost  |1.50. 

81  at  io.21  per  liter  cost  11.68. 

Therefore  IS}  of  the  mixture  cost  $  1.50  + 1 1.68  » 1 3.18,  and  V  costs 
$3.18  +  13  - 10.2446.  Again,  if  $3.75  per  hektoliter  is  equivalent 
to  a  gain  of  1 0.0375  per  liter,  to  make  |3.75  per  hektoliter  the  mer- 
chant must  sell  the  wine  for  $0.0375  +  $0.2446  «  $0.2821  per  liter. 


$0.30 
6 

$1.50 


$0.21 

0.2446 

8 

13)3.1800 

$1.68 

26 

1.50 

58 

$3.18 

62 

60 

52 

80 

78 

72.  If  it  requires  860  tiles  to  drain  an  ar  of  land,  what  will  it  cost 
to  drain  17.784'^^  when  the  tiles  cost  $20  a  thousand,  and  the  ex- 
pense of  laying  is  the  same  as  the  cost  of  the  tiles  ? 

The  expense  of  laying  the  tiles  and  their  cost  is  $40  per  tbon- 
sand.  17.784»»»  - 1778.4*.  To  drain  1778.4*  of  land  1778.4  x  360 
tiles  »  640,224  tiles  »  640.224  thousand  are  needed.  640.224  thou- 
sand at  $40  per  thousand  cost  640.224  x  $  40  »  $25,608.96.  Ans. 

1778.4  640.224 

360  $40 

1067040  $25608.960 

53352 


640224.0 


73.  It  is  found  in  building  that  hewn  stone  of  medium  durability 
ought  not  to  support,  as  a  permanent  weight,  more  than  0.07  of  the 
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weight  that  it  would  require  to  cmsh  it.  A  certain  kind  of  stone 
used  for  building  will  be  crushed  under  a  weight  of  250^  a  square 
centimet-er.  What  is  the  greatest  height  to  which  a  wall  constructed 
of  this  material  can  be  safely  carried,  the  specific  gravity  of  the  stone 
being  2.1  ? 

250^  per  square  centimeter  is  equivalent  to  250,000*  per  square 
centimeter.  0.07  of  250,000k  =  17,500*  ought  to  be  the  pressure  on  a 
square  centimeter.  Therefore  volume  of  imaginary  prism  ought  to 
be  17,500  -*.  2.1  -  8333.33«»»,  or  the  height  ought  to  be  8333.33<"» 
-  83.333».  8333.33<»» 

21)175000.00 
168 

"to 

63 
~0 

74.  Several  kinds  of  wines  are  mixed  as  follows:  245^  at  20  cents 
a  liter,  547^  at  15  cents  a  lit^r,  344^  at  25  cents  a  liter.  How  much 
does  the  mixture  cost  a  liter  ? 

245>-  at  10.20  per  liter  cost  f  49.00 
547^  at  10.15  per  liter  cost  $82.05 
3441  at  $0.25  per  liter  cost  $86.00 


1136*  of  the  mixture  cost 

$217.05 

'herefore 

245 
$0.20 

1»  costs  $217.05-1- 

547 
$0.15 

•1136  =  $0,191. 

344 
$0.25 

Ans. 

$0,191 
1136)217.050 

$49.00 

2735 
547 

$82.05 

1720 
688 

1136    . 
10345 

$86.00 

10224 

1210 
1136 

76.  A  farmer  wishes  to  drain  a  field  of  8.75*»*.  Each  hektar  re- 
quires 750°*  of  ditches.  The  opening  of  these  ditches  costs  10  cents  a 
running  meter ;  the  tiles  are  30<^  long,  and  cost  $  15  a  thousand.  He 
pays  2  cents  a  meter  for  laying  the  tiles,  and  4  cents  a  meter  for  fill- 
ing the  ditches.     What  is  the  cost  of  draining  the  field  ? 


114 


AltlTHlffETlC. 


Thei'e  ite  required  8.75  X  756"  -  e862:5"  of  dltcheer.  Th^  ^^nse 
(jT  o^ealng  tlie  ditched,  laying  the  tiles,  and  filling  the  dit^es  Ib 
|r0.10  + 10.02  +  10.04  =  10.1^  per  meter.  6662.5»  will  c©^  6662.5 
X  ?0.16  -  9 1050.00.  30«»  =  0.3»  For  65625»,  6562.5  -f-  0.3  =  21.876 
tiles  are  necessary.  The  tiles  cost  $15  per  thousand.  THetefore 
21.875  thousahd  cost  21.875  x  1 15  =  |328.13.  Hence  cost  of  draining 
the  field  is  91050.00  +9  328.13^ »  9^  1378.13. 


8.75 

6562.5 

21.875- 

fioeo.oo 

750»» 

90.16 

•  fm' 

32d.f3' 

43750 

393750 

109375 

9l378.Kf 

6125 

65625 

21875  ^ 

656250- 

9 1050.000 

9328.125- 

'9328.13. 

EXEBCISS  XI. 

« 

1.  Find  the  prime  factors  of  148 ;  264;  178;  183;  173;  187;  346; 
343, 


y|'i48 

37 
2*  X  37.  Am. 


2* 
3 


264 
33 


11 


21178 
89 
2  X  89.  Am. 


2»x3xll.  Am. 


i|i73  itfm  2fm 

173  ,.         17.  ..       .173. 

1x173.  Am.       11x17.  Am.       2x173.  Am. 


61! 
3  X  61.  Am. 

7»|343 
1 
7».  Am. 


2.  Find  the  prime  factonf  of  210 ;  353;  5280;  231;  31,4T6;  1369; 
1368. 


21Q 


3121 


.7 
2x3x5x7.  Am. 

31416 


1|353 
353 
1x353.  Am. 


2» 

5280 

3 

166 

5 

55 

I'l 


3^231 
7177 
11 
3x7x11.  Am, 


2*x3x5xll.  Am. 


3927 


2» 
3 

7  \  1309 
11        18? 


3711369 


37 
37  X  37.  Am. 


1368 


2^ 

3«|l  17i 


2FX3»X19.  Aim. 


17 
2^x3x7x11x17.  Am. 
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i  Fititf  the  ^e'  Mori6t  2ii ;  ^27 ;  Wtt  8»r  M25 p 2^3 ;  2333. 


131247 
19 


3|327 
109 


11179 

'  ♦  ■■ — 

179 


1183 
83 


13  X  i^.  Ana.      3  X  109.  Atu.       1  X 179.  Am.        1  X  83.  An$. 


5»|2125 


1312353 


1 1'2333 


^17 
5^X17!  Am. 


181 
13  X  181.  Am. 


2333 
1  X  i833.  Am. 


4.   Find  the  prime  factors  of  166 ;  168;  2148;  16,662;  »21;  1551; 


38. 


3 
5 


165 


2» 
3 


168 


-2t 


2* 
3 


2148 


11 


537 


2 
3 


16662 


179 


>8331 

2777 


3x5xll.iln<.  2» X  3 X 7. -Atm.  2» X 3 X 179. ilrw.  2 X 3 x 2777. irw. 


^[^321 
107 
3  X  107.  Alii. 


3 


1551 


5W- 


47 
3  X  11  X  47.  Am. 


2138 
19 
2  X  19.  Am. 


5.  Find  thd  prime  factors  df  82;  129;  72?  66;  68;  65;  76;  86; 

88;  142. 

2|8?               3[129               2»I72  2166              2*[68 

4l                    43               3«L9  3133                   17 

i:>tit  Am.    3>^AX'Am.              1  11        2«xl7.  ilrw. 

2»x3'.  Am.  2x3x11. -Arw. 

§[65'              2«]76              S\m  ^l^              2\ii2 

13                    19                  43  11                    71 

5  x  13.  Afii.    2»  X 19.  Afi^:   ^x  43.  Ant.  2» }«:  11.  Am.    2  x  71.  Am. 


6.  Find  the  prime  factors  of  326 ;  368;  464;  292;  362f;  365;  730; 


42. 


21326 
163 


2*1368 
23 


2*1464 


2«|292 


2x163.  An*.     2**23.  Am. 

2 1 362 
181 
2x181.  Am. 


29 
2*  X  29.  Am. 


73 
2P  X  73.  Am. 


51365 

2 

730f 

2 

[42 

73 

5 

365' 

3 

21 

5x73.  Am. 

73 

7 

2  X  5  X  73.  Am.    2x3x7.  Am. 
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7.  Find  the  prime  factors  of  868;  999;  822;  1346;  7641;  6234; 
234. 

3»[999  2 

3 


2« 


7 


868 


217 


31 
2»  X  7  X  31.  Am. 

3»|7641 
283 
3»x283.  Am. 


37 
3'x37.  Am. 


822 


411 


137 
2x3x137.  Am. 


211346 
673 
2x673.  Am. 


2 
3 


6234 


3117 


2 
3« 


234 
117 


1039 
2x3x1039.  Am. 


13 
2x3«xl3.  Ans. 


8.  Find  the  prime  factors  of  579;  677;  212;   126;  128;  8192; 
8190. 


31579  1|577  2«|212 

193  577  53 

3x193.  Am.     1x577.  Am.      2«x53.  Am. 


2 
3« 


126 


y|128 
1 
2^.  Am. 


2"  1 8192 

1 

2".  Am. 


63 
7 
2x3«x7.  Am. 


2 

8190 

3» 

4095 

5 

455 

7 

91 

13 
2x3«x5x7xl3.  Am. 


9.  Find  the  prime  factors  of  8197 ;  3125 ;  2401 ;   1331 ;   78.309 ; 
25,179. 


7|8197 
1171 
7X1171.  Am. 

3« 

5«»|3125 

1 

&.  Am. 

78309 

7*  2401 

1 
7*.  Am. 

3 

7 

11 

11»|1331 
1 
11«.  Ans. 

25179 

7 

8701 

8393 

11 

1243 

1199 

113 
8«  X  7  X 11 X 113.  Am. 


109 
3x7x11x109.  Am. 
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EXEBOISE  XII. 

1.    Find  the  prime  factors  of  8.4 ;  7.6;  1.08;  0.144;  0.036;  0.037; 
21.45. 

8.4  =  84x0.1.    7.6-76x0.1.    1.08*108x0.01.    0.144-144x0.001. 


2«I84 

3  121 

7 


108 


27 


2* 
3» 


144 
9 


2«[76  2« 

19  3« 

1  1 

2*x3x7x0.1.^ws.  2»xl9x0.1.ilna.  2^x32x0.01. -4rw.  2*x3»x0.001.ilw«. 


0.036  =  36  X  0.001. 


22 
3« 


36 


9 
1 


0.037  =  37  X  0.001. 

1137 
37 
1x37x0.001.  Ans. 


21.45  =  2145  X  0.01. 


22  X  3' X  0.001.  Ans. 


3 

2146 

5 

715 

11 

143 

13 


3x5x11x13x0.01.  Ans. 


2.   Find  the  prime  factors  of  14.6;  2.61;  21.2;   78.54;  0.5236; 
0.00052. 

14.6-146x0.1         2.61  =  261x0.01.  21.2-212x0.1. 

21146                          321261  22 1 212 


73  29  53 

2  X  73  X  0.1.  Ans.       3*  x  29  x  0.01.  Ans.        22  x  53  x  0.1.  Ans. 


78.54  =  7854  x  0.01. 


0.5236  =  5236  x  0.0001. 


2 

3 

7 

11 

7854 

3927 

1309 

187 

22 
7 
11 


5236 


1309 


187 


17 


17  22x7x11x17x0.0001.  Ans, 

2x3x7x11x17x0.01.  Ans. 

0.00052  -  52  X  0.00001 

22  [52 
13 
22x13x0.00001.  Ans, 


lis 
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3.  Find  the  prime  factors  of  86.7 ;  48.3 ;  99.99 ;  5.04 ;  1.485 ;  0.216. 
86.7  -  867  X  0.1.  48.3-  483  xOX  99.99  -  9999  x  0.01. 


3 
17* 


867 
289 


31483 
71161 


3"  19999 


11    1111 


1  23  101 

Sxil^xO.l.Ans.    a(x7x 23x0.1.  ilnl.    8»)^  11  >?  101  >^ 0.01.  A». 

5.04  -  504  X  0.01.       1.485  - 1485  x  O.odl.      0.216  -  216'x  6.00L 


2»|504 
3«  .  63 


3» 
5 


1485 


55 
7l 


2»b216 

3»r27 

1 


2»x3^x7x0.01.ilna.    3» xSxUx 0.001.  iln«.    2» X3»X 0.001.  ilw. 


4.  Find  theprime  factors  of  34:87;  32.4;  5.115;  71.2;  2.993. 

34.87  -  3487  X  0.01.  3^.4  ^  324  x  0.1  5.115  ^  5115  x  0.001. 

2«|324 
3*[81 
1 
2«  X  3*  X  0.-1.  Ant, 


11 1 3487 


317 
11 X  317  X  0.01.  Ans. 


3 

5 

11 

iiis 

1705 
341 

71.2-712x0.1. 

2»|712 


89 
2»x  89x0.1.  Aru. 


31 
3  X  ^  X 11  >^  3*1  X  O.OOi.  Am, 

2.993-2993x0:001. 
4112993 
73 
41 X  73  X  0.001.  An$. 


EXEBCISE  XIll 


1.  Find  the  G.  C.  M.  of  27  and  33. 

3[27 33 

9      11 
3.  Ana. 

2.  Find  the  G.  0.  M.  of  IS  and  39. 

13  [13 39 

1        3 
13.  Ana, 


3.  Find  the  G.  C.U,  of  8  and  28. 

g|8.    i» 

2*-4.  Ana, 

4.  find  the  G.  C.  M.  of  27  and  45. 

3*  [27 46 

3        5 
3*-9.  Ana. 
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Find  the  G.€.  M.  of  81  and 

y|81    108 
3    '    f: 

Mnd  ihe.G^.M.or4,  10, 

2|4    1€    12 
^  -  6:    -^ 

2.  Aau. 


7.  Find  the  G.  C.  M.  of  4,  6, 


e. 

12. 


JO. 


8. 

21. 


2|4  3  10 
?  ;3  ^ 
2.  Ane. 

Find  the  G.  C.  M.  of  9, 12, 


3|9    12    ^l 
9.  Find  the  G.  C.  M.  of  10, 15, 


26. 

5|10    15    25 

■  2      ff      5 

5.  Am. 

10.  Find  the  G.  C.  M.  of  14. 

98,  42. 

14  .98   .42 


7    49    21 


? 

17     5 
2x7^14.  4?M. 

11.  Find  the  G.-C.^M.  of  30, 

18,  5t4. 

30    18    54 


15      9    27 


2 
3^ 

"539 
2xS^6.  Ans. 


12.  Find  thje  Q.  C.  M.  of  il4. 
56,42. 

g[14    5g    42 
71  .7    2g    ^ 
~  ;i      4      3      • 
2^  .7  -  il4.  Afui, 

13.  Find  the  :^.  0.  II.  of  ^, 

36,  48. 


2« 
3 


818    86    4g 


24      9    12 


^     ^     ^ 
2«  X  3  -  12.  Ans. 

14.  Find  the  G.  0.  tf .  gf  g^, 

105,  63. 

3184    105    63 
7128      g5    21 

4       ,5      3 
3x7  =  21.  Ans, 

15.  Find  the  G,fC.>i.  <>f  ^34. 
60,  84,  128. 

;g«|24  60  .84  m 
6  15  ^  32 
2»  =  4.  Ans. 

16.  Find  the  G.  C.  M.  of  45, 
81,  27,^'90. 

yi^  .81  2,7  ^ 
5  9  3  U) 
3«-,9.  Aj^. 

17.  Find  the  -G.  C.  M.  of  7^ 
18,54,42. 

2f78    IjB    54    42 


39  "9    27    21 


13^'    3      9      7 
2x3-6.  Am. 


120 


ABITHUETIC. 


{ 


18.  Find  ihe  G.  C.  M.  of  98. 
2S,  70,  42. 


2  98  28  70  42 

7  49  14  35  21 

i 

7   2   5   3 
2x7-14.  Ana. 

19.  Find  the  G.  C.  M.  of  9d, 
112,  80.  32. 

2*  1 96    112  80    32 

6        7  5      2 
2*  - 16.  Am, 

20.  Find  the  G.  C.  M.  of  24, 
96,  48.  120. 


2» 

24  96  48  120 

3 

3  12   6   15 

14   2    5 
2»x3-24.  Ans. 

21.  Find  the  G.  C.  M.  of  84, 
252,  168,  210. 

2 

3 

7_ 
^2645 
2  X  3  X  7  -  42.  Am. 


84 

252 

168 

210 

42 

126 

84 

105 

14 

42 

28 

35 

22.   Find  the  G.  C.  M.  of  33, 
88,  77,  55. 

11133    88     77    55 


3   8   7   5 
11.  Ans. 

23.  Find  the  G.  C.  M.  of  252, 
316,  420.  604. 

3  252  315  420  504 

7 

84  105  140  168 

12   15   20   24 
3x7-21.^718. 

24.   Find  the  G.  C.  M.  of  128. 
192,  320.  368,  432. 
2*1128    192    320    368    432 


8      12      20      23 
2* -16.  Am. 


27 


26.  Find  the  G.  C.  M.  of  136, 
2(M,  357,  459. 

171136    204    357    459 
8      12      21      27 
17.  Am. 

26.  Find  the  G.  C.  M.  of  909, 
1414,  2323,  4242. 
1011909    1414    2323    4242 


9        14        23 
101.  Am. 


42 


1.  Find  the  G.  C.  M.  of  2479 
and  3589. 

2479)3589(1 
2479 
10 


Exercise  XIV. 

2.  Find  the  G.C.M.  of  3045 
and  6195. 


1110 


37.  Am. 


Ill 

37)2479(67 
222 
259 
259 


5 
3 


3045        6195 


609 


1239 


203     )    413(2 
406 

7)203(29 

ii. 
63 

5x3x7-105.  Am.       63 
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3.  Find  the  G.  C.  M.  of  568 

7.  Find  the  G.  C.  M.  of  2760 

and  712. 

and  4485. 

8 1568        712 

3 
5 

-.8 

2760        4485 

71   )     89(1 

Ml 

920        1495 

2 
3« 
8.  Aru. 

18 
9 
1 

184          299 

23)299(13 

23 

69 

4.  Find  theG.C.M.  of  11,023 
and  6493. 

69 
3x5x23  =  345.  Am. 

6493)11023(1 
6493 

10 
3 

4530 
453 

8.  Find  the  G.  C.  M.  of  1177 

151)6493(43 

and  2675. 

604 
453 
453 
151.  Am. 

11 1 1177 

107)2675(25 
214 

535 

5.  Find  the  G.  C.  M.  of  1486 
and  2160. 

535 
107.  Ana. 

5 

1485        2160 

3» 

297          432 

11            16 

5x3»  =  135.  Ans. 

9.  Find  the  G.  C.  M.  of  78,473 

6.  Find 
and  7392. 
32 

the  G.  C.  M.  of  7040 
7040        7392 

and  94,653. 
78473) 

94653(1 
78473 

10 

220 

231 

10 
2 

16180 

2 

22 

1618 

11)231(21 
22 

809)78473(97 
7281 

11 

5663 

11 

5663    * 

32  xi: 

1  =  352.  Ans. 

809, 

A 

7M. 

122 


A&ITHIIXTIC. 


and  10.283. 

10283)35:143(3 
30849 


19 


4.?94 


.ai47 


113.  ^^. 


113)10283(91 
1017 

113 
113 


11.  Find  the  G.  C.  M.  of  44,323 
and  61,087. 

44323)61087(1 
4.4333 
4 


3 
U 


16764 


4191 


^1397 
"     ^^7)44323(349 
381 
622 
508 


127.  A'M. 


;lt43 
1143 


12.  Find  the  G.  C.  M.  of  232,353 
and  39,699. 
11139^99      a3235g 
9 I   3609        21123 
401    0    2347(5 


6 

a 


342 


_67 

19)401(21     . 
38 

21 
19 

2)19(9 
18 


13.  Jiad  t^e  G.  C.  M.  pf  33,853 
and  35,017. 

33853)35017X1 
'33853 

4: 


1164 


291 

■  ^7)  33853  (349 

291 

475 

^8 


873 
18,73 


97.  4^. 


14.  Find.libe  G. CM.  of  5115 
and  7254. 


3 

5 


5115  .^254 


1705   2418 


a4i 


"31)2418(7.8 

*-248 
"248 

3x31-93.  A'M. 


16.  Find  the  a.C.^.  of  22G8 
and  3348.  * 


11  X  9  -  99.  Ar^. 


9 
3 


2^68      3348 


567        837 


-^^63 


93 


.21  31 

4x9x3-108.  4W- 


•>  <■•■ 
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16.  Find  the  G.  C.  M.  of  1003 
and  2419. 

1003)2419(2 
2006 


7   413 


59.  Ana, 


59)1003(17 
59 
413 
413 


17.   Find  the  G.  C.  M.  of  419 
and  52,301. 

419)  52301  (124 
419 
1040 
838 


2021 
1676 


3 

345 

5 

115 

3 

21 

7 

7 

1.  Ana. 


1(419 
419 


18.  Find  the  G.  C.  M.  of  30.072 
and  133,784. 


8 
7 
3 


30072      133784 


3759        16723 


537  2389 

179)2389(13 

179 


599 
537 


2 
3 
7 


1.  Ana, 


42 
21 
_7 
1(179 
179 


19.  Find  the  G.C.M.  of  4527 

and  10,836. 


9 
11 


4527 


10836 


473        7 [1204 
43     )        172(4 
172 


9x43  =  387.  Ana. 


iO.  Find  the  G.  C.  M.  of  17,104  and  27,794. 

17104    27794 


2 
8 


8552    13897 


1069)13897(13 
1069 

3207 
3207 

2  X 1069  »  2168.  Ana, 


ABITHVETIO. 


EXEECISE  XV. 


1.  Find  the  Q.  C.  M.  of  855, 

5.  Find  Oie  G.  C,  M.  of  117T, 

1197,  1596. 

1301,  1810. 

3  855        1197        1596 

11|1177 

3  285          399       41532 
5|_95       7[132       7^133 

107)1819(17 

107 

19            19            19 

749 

3x19-57.  Atu. 

74? 

107)1301(13 

2.  Find  the  G.  C,  M.  of  3864, 

107 

3404.  3657. 

321 

4  3864        3404       3»667 

321 

6     966          &51            1219 

107.  Arvi. 

'LM, 

^         851            1219 

6.  Find  the  G  C.  M.  of  4939, 

37              53 

1347,  3143. 

1114039 

23.  A-M. 

440)1347(3 

1347 

449)3143(7 

8.  Find  the  G.  C.  M,  of  16,561, 

3143 

11,115,  13,586. 

449.  An». 

13  11115         3585         5561 

9      855     5  1045     7  1197 
5|       95    111   209     9|   171 
19            19           19 
K 19 -247.  Ai^. 

7.  Find  the  G.  C.  M.  of  740. 
333,  296. 

21740       91333        8|296 
10[37O            37            37 
37 

37.  An,. 

nd  the  G.C.M.  of  2943, 

178. 

8.  Find   the   G  C.  M.  of  833, 

343         2616        4578 

1785,  1300. 

381       81872    211526 

7(833        311785         11|1309 
119        5  [595                119 

109           100     7|~763 

109 

US 

;  109 -327.  An*. 

118.  ^™. 
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a  Find  the  G.  C.  M.  of  7326,  8547,  9768,  22,756. 


6 

11 


7326 


1221 


7 
11 


8547 


1221 


8 
11 


9768 


1221 


5 
41 


22755 


4551 


111 
111.  Am, 


111 


111 


111 


10.  Find  the  G.C.  M.  of  4994,  7491,  9988,  12,485,  16,571. 


2 
11 


4994 
2497 

3 
11 

7491 

4  9988 
11  2497 

5 
11 

12485 

73 

2497 

2497 

227)  16571 

227 

227 

227 

227 

1589 

227.  Am. 


681 
681 


EXEECISE  XVI. 


1.  Find  the  L.  C.  M.  of  6,  14, 


216    14    21 


21. 


?      r    21 
2  X  3  X  7  =  42.  Ans. 

2.   Find  the  L.  C.  M.  of  8,  12, 

3,24. 

?    ;?    3    24. 

24.  Ans. 


3.   Find  the  L.  C.  M.  of  6, 10, 


216    10    15 


15. 


3      ?    15 
2  X  3  X  5  =  30.  Am, 

4.  Find  the  L.  C.  M.  of  9, 12, 
18,4. 


y    12    18    ^ 


9 


2 

3^ 

2      3 
2*x3«-36.  Am. 


6.  Find  the  L.  C.  M.  of  15,  21, 


35. 


3115    21     35 


?      7    35 
3x5x7  =  105.  Am. 

6.  Find  the  L.  C.  M.  of  12,  20, 


24. 


2 

X^    20  24 

2 

»  10  12 

2 

5   6 

2»x3 

5   3 
X  5  =  120.  Am. 

7.  Find  the  L.  C.  M.  of  14,  24, 


28. 


2«|;^    24    28 
6      7 
2»  X  3  X  7  =  168.  Am. 

8.  Find  the  L.  C.  M.  of  12,  15, 


20. 


3|12    15    20 
^      ^    20 
22  X  3  X  5  =  60.  Am. 


AaiTHUETIC. 


10.  Find thsL. CM. of 21, 33, 

77. 

31 21    33    77 
7    n    77 
8x7x11-231.  Jnt. 


11.  Find  the  L.  CM.  of  27, 33, 
99. 

3*127    83    99 


12.  FmdtheL.C,M.of7,ll, 
13. 

17    11    13 

7x11x13-1001.  .in.. 


13.  Find  the  L.C.M.of77,55, 
S|77    55    35 

77  n    1 

B  X  7  X  11  -  385.  Ant, 


.  FmdthoL.C.M.ofIf 
2. 

2>ll6_Jg__27__72 
2  27      }l 

2'x3»-432.  Ant. 


IB.  FindtheL.C.M.oflO,12, 
22.  33,  60. 

2|ff    ff    22    33    60 

S] fX     33     30 

11     10 
2'x3x5xll-66a  Ant. 

16.  Find  the  L.  C.  M.  of  15, 

16,  18.  20,  22,  24. 


2  15 

Ifi  18  20 

22 

24 

2  15 

3   9  10 

11 

12 

2  15 

4   9  ? 

11 

R 

3  15 

2   9 

11 

» 

2'x3«x5xll-7i 


17.  Find  the  L.  C.  M.  of  E6, 

64,  70.  84, 112. 


M 

64 

70 

84 

112 

32 

35 

42 

56 

16 

35 

21 

28 

4 

35 

21 

7 

2^x3x5x7  =  6720.  An$. 

18.  Find  the  L. CM.  of  4S 

54.  81, 144, 162. 

2  1^    W    fit    144    162 


19.  Find  the  L.  C  M.  of  75. 

100,  120.  150,  180. 


73 

100 

120 

150 

180 

10 

12 

15 

IS 

6 

15 

9 

2'x3'x5*-180D.  J,™. 
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20.  Find  the  L.  C.  M.  of  112, 
168,  196,  224. 


2« 

in  168 

196 

224 

2 

42 

49 

66 

7 

21 

49 

28 

3        7        4 
2*x3x7»-4704.  Am, 

21.  Find  the  L.  C.  M.  of  7. 14, 
15,  21,  46. 

31/    14    ff    21    46 
14  7    16 

2x3»x5x7-630.  Am, 

22.  Find  the  L.C.M.  of  16, 
25,81. 

116    25    81 

16  X  25  X  81 «  32,400.  Am, 

23.  Find  the  L.  C.  M.  of  26, 
39,  52,  65. 

13i^^    39    52    66 
3      4      5 
2*x3x5xl3  =  780.  Am, 

24.  Find  the  L.  C.  M.  of  80, 
72,  225,  48. 


2» 

80  72 

225 

48 

2 

10   9 

225 

6 

2*X 

?  9 
3«x5«- 

265 
3600. 

Am. 

26.  Find  the  L.  C.  M.  of  10, 
20,  30,  40,  50,  60. 


2 

Iff    ^    30  40 

50 

60 

2 

20 

25 

30 

6 

10 

25 

15 

2      5      3 
2^x3x5*-600.  Am. 


26.  Find  the  L.C.M.  of  30, 
42,  105.  70. 

2|30    42    105    70 

;?  f.l  105  n 

2x3x5x7  =  210.  Am, 

27.  Find  the  L.  C.  M.  of  36, 
24,  35,  20. 


3 


36    24    35    20 


9      6    35      y 


3      2    35 
2»x3»x5x7-2520.  Am, 

28.  Find  the  L.  C.  M.  of  7, 11, 
14,  15. 

IT    11    14    15 

2x7x11x3x5-2310.  Am. 

29.  Find  the  L.  C.  M.  of  12, 

18,  27,  63,  28. 


2 

12  18  27 

63 

28 

2 

6   JIf  27 

63 

14 

3» 

3     27 

63 

T 

3      7 
2«x3»x7  =  756.  Am, 

30.  Find  the  L.  C.  M.  of  34, 
26,  65,  85,  51,  39. 


34  26  66 

86 

51 

39 

vf  n  66 

86 

61 

39 

n 

;/ 

51 

39 

17    13 
2x3x5x13x17-6630.  Am, 

31.  Find  the  L.  C.  M.  of  12i 
18,  96, 144. 


2» 

n    ff  96 

144 

2 

12 

18 

3 

6 

9 

2       3 
2»x3«-288.  Am. 


ARITHMETIC, 


:.  Find  the  L.  C.  M.  of  84, 

63,99. 
2>  84    156    63    99 


13      7     11 
2'x8>x7xllxl3-36,036., 


37.  Find  the  L.  C.  M.  of  41, 
126,  198,  280,  330. 

2  44     126     198     280    330 


22 

63 

99 

140 

165 

II 

63 

99 

70 

166 

21 

33 

70 

55 

9 

33 

10 

55 

33.  Find  the  L.  C.  M.  of  17. 
51.  119,  210. 

17|ir    51     119    210 
f        i    210 
2x3x7x5x17-3570.  Ata. 

84.  Find  the  L.  C,  M.  of  16, 

30.  48,  56.  72. 

2  \19    30    48     56     72 


2'x3»x5x7-5040.  Ant. 

35.  Find  the   L.  C.  M.  of  2T, 
33.  54,  69,  132. 

2iar    3?    54    69    132 


38.  Find  the  L. CM.   of  5 
338.  675,  975. 

5150     338     675    975 


10     338     135    195 


2  X  3'  X  5'  X  13"  -  228.150.  A^u. 

39.  Find  the  L.C.M.  of  562, 
575.  920. 


552  575 

930 

69  575 

115 

69  115 

7» 

2'x3x5'x23  =  13.800.  An 

40.  Find  the  L.C.M.  of  2 
304,  342. 

21228    304    342 


d  the  L.  C.  M.  of  15, 
,  180, 
26     39    65     ISO 


2«x3'xl9-2736.  Am. 

41.  Find  the  L.C.M.  of  1080 
and  1260- 

10    1080       1260 


x5x7-7560,  Jni. 
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42.  Find  the  L.  0.  M.  of  600 
and  480. 


2» 

600 

480 

3 

75 

60 

5 

25 

20 

2»x 

6 
3x5»- 

4 
-2400.  Am. 

43.  Find  the  L.  C.  M.  of  1564 
and  1932. 


2» 
23 


1564        1932 


391 


483 


17  21 

2»xl7x3x7x23  =  32,844.  Ant. 

44.  Find  the  L.  C.  M.  of  2530 
and  1760. 


2 

2530 

1760 

5 

1265 

880 

11 

253 

176 

23  16 

2«^X5xlix23«40,480.  Ans. 

46.  Find  the  L.  C.  M.  of  936 
and  2925. 


3« 
13 


936        2926 


104 


325 


8  25 

2»X3«X5>X13-. 23,400.  Ans. 


46.  Find  the  L.  C.  M.  of  3432 
and  4032. 


2» 
3 


3432        4032 


429 


504 


143  168 

2*  x3»x  11x13 -676,576.  Ans. 

47.  Find  the  L.  C.  M.  of  1875 
and  2425. 

5»|1875        2425 


75  97 

3  X  5*  X  97 -181,875.  Ans, 


48.  Find  the  L.  C.  M.  of  1632 
and  2976. 


2» 

1632 

2976 

2« 

204 

;i7-' 

3 

51 

93 

17  31 

2*  X  3  X  17  X  31  -  50,592.  Ans. 

49.  Find  the  L.  C.  M.  of  1001 
and  2233. 


11 

7 


1001   2233 


91 


203 


13     29 
7  X 11 X  13  X  29  =  29,029.  Ans. 


60.  Find  the  L.  C.  M.  of  539  and  1463. 


7 
11 


539 


1463 


77 


209 


7     19 
7«  X 11 X 19  - 10.241.  Ans. 


ABITHMETIO. 


EZEKCISE  XVII. 


1.  Find  Uie  L.C.  M.  of  424 
Mid  683. 

8 1 424 

63)583(11 
583 
O.C.M,-53.  ■ 
1. CM- 11x424-4664.  Ant. 

2.  Find   the  L.  C.  M.   of  319 
and  407. 

11|319        407 


1003)1357(1 
1003 


59)1003(17 


L.C.  M.  -  17X1357- 23,069.  il™. 


L.C.M.-29x407-ll,803..dn.. 

3.  Find  the  L.C.M.  of  1879 
ftod  1932. 
4 1 1932 


6.  Find  the  L.  C.  M.  of  899 

and  961. 

809)961(1 


O.C.M.-23.     69 

L,  C.  M.=73xl932-m,036.  j 

4.  Find  tbs  L.C.M.  of  1003 
ttnd  2419. 

1003)2419(2 


9)1003(17 


7.  Find  tie  L.C.M.  of  407, 
703,444. 

11  [40/ 

37)703(19 
37 


. -17x2419-41,123.  J»«. 


L.C.M.-11X  19x444-92,796. 
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8.  Find  the  L.C.M.  of  411, 
959,  2055. 

fix    959  2055 

959)2055(2 
1918 

137)959(7 
959 

L.  C.  M.  =  7x  2055  =  14,385.  Ans. 

9.  Find  the  L.  C.  M.  of  221  and 
351. 

221)351(1 
221 
10fT30 


13)221(17 
221 

L.  C.  M.  - 17  X  351  -  5967.  Am. 

10.  Find  the  L.  C.  M.  of  1426 
and  989. 

211426 

713)989(1 
713 


4 
3 


276 


69 

23)713(31 
69 
23 
23 

L.C.M.=2x31x989=61,318.  Am. 

11.  Find  the  L.  C,  M.  of  3864, 
3404,  3657. 


2« 

3864 

3404  3657 

3 

966 

851  3657 

23 

322 

851  1219 

14 


37        63 


2 

7 


322 


161 


23)851(37 
69 
161 
161 

2»x3x7x23x37x53 
-7.577,304.  Am. 

12.  Find  the  L.  C.  M.  of  539 
and  253. 

111253    539 
23      49 

L.  C.  M.  -  23  X  539  - 12,397.  Am. 


13.  Find  the  L.  C.  M.  of  2943, 
2616,  4578. 

812616 

327)2943(9 
2943 


2 
327 


2616    2943    4578 


1308    2943     2289 


4  9  7 

2x4x7x9x327- 164,808.  Am. 

14.  Find  the  L.  C.  M.  of  2863 
and  1151. 

L.C.M. -1151x2863 

=  3,295,313.  Am. 

16.  Find  the  L.  C.  M.  of  1177, 
1391,  1819. 

10711177    1391    1819 
11        13        17 


ARITHMETIC. 


11 1 1177 

"107)l3fll(l3 


409)5317(13 


18.  Find  the  L.C.M.  of  23.309 
and  10,753. 

L.  C.  M.  =  10,753  X  23,309 
=  240,631.677.  ^ni. 

19.  Find  the  L.C.M.  of  4939 
and  3143. 

713143 

449)4939(11 
449 
449 


409 

L.CM,- 

11x3143 -34,573.  .ilnj. 

1227 

1227 

20.  Find  the  L.C.M.  of  4199 

Md  6137 

L.C.M.-13x2e63-37.2l9.^7u. 

1314199 

323)6137(19 

17.  Find  the  L.C.M.  of  1S,703 

323 

ftud  12,879. 

2907 

L.  CM. -12.703x12,879 

2907 

-163,601,937.  Ant. 

L.C.M.- 

19x4199-79,891.  ^ni. 

Exercise  XVIII. 


1.  Redace  to  whol«  o 
-If.  Ant. 
to  whole  0 


.2f  Ant. 
to  whole  or  mixed 


4.  Reduce  to  whole  or  mixed 
nnmbers  ^f^ 

W-BA.  An.. 

6.  Reduce  to  whole  or  miied 
numbe™  *^. 

W-I3t.  Ant. 

6.  Reduce  to  whole  or  mixed 
Dambers  ^. 

JW'-n.  Aim. 
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7.  Reduce  to  whole  or  mixed 
numbers  ^^. 

8.  Redace  to  whole  or  mixed 
numbers  ^^. 

4^  =  37.  Ans. 

9.  Reduce  to  whole  or  mixed 
numbers  -^f f*. 

A^  =  50||.  Am. 

10.  Reduce  to  whole  or  mixed 
numbers  ^^^. 

4^  =  26^.  Am. 


11.  Reduce  to  whole  or  mixed 
numbers  -VsY-. 

12.  Reduce  to  whole  or  mixed 
numbers  \y-. 

13.  Redace  to  whole  or  mixed 
numbers  ^^. 

W  -  18^.  Am. 

14.  Reduce  to  whole  or  mixed 
numbers  ^^.^. 

15.  Reduce  to  whole  or  mixed 
numbers  ^f  ^^. 

A|^-359.  Am. 


Exercise  XIX. 


1.  Reduce  to  improper    frac- 
tions 3f . 

Sf-^.  Am. 

2.  Reduce  to  improper   frac- 
tions 5-^. 

5/^-IJ.  Am. 

3.  Reduce  to  improper   frac- 
tions 12^. 


4.  Reduce  to  improper   frac- 
tions 10^.  WY 


5.  Reduce  to  improper   frac- 
tions 8f . 

6.  Reduce  to   improper   frac- 
tions 12-}-|. 

7.  Reduce  to   improper  frac- 
tions 84JJ. 


8.  Reduce  to   improper   frac- 
tions 864i^. 
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9.  Kednce   to   improper   frao- 

10.  Rednca  to  improper  frac- 

11.  Reduce  to  impropBr  btc- 
tione  400iJJ- 


12.  Reduce  to  improper  frac- 
tioDB  5000jtJ,. 

13.  Reduce  to  improper  frac- 
tiona  lOOOOff. 

lOOOOH-^fi"-  -Ij"- 

14.  Redace  to  improper  frac- 
tiooe  3001 WV- 


15.  Rednce  to  improper  froctiong  73{). 
T3H-^|}'-  Am- 


is. Eiprew  8,  7,  3,  B,  12, 13, 18,  J 
each  having  6  for  a  deoominator. 


,  25  in  the  form  of  fractioiu, 


-^.     ~H^.     -if. 


17.  Ezpreu  21  in  the  form  of  fractione,  haTing  for  denomiDatota 
),5,  7,8,  12,  13,20.25,30,37. 


I^Kpresa  12, 16,  23  in  the  form  of  fractjone,  each  having  for 
lator*  13, 16,  23,  respectivelj. 
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Exercise  XX. 


1.  Beduce  to  lowest  termfl  J|J. 

2.  Reduce  to  lowest  terms  JJf. 

3.  Reduce  to  lowest  terms  Tiiyy^y. 

4.  Reduce  to  lowest  terms  J}}f . 

6.  Reduce  to  lowest  terms  J}|f . 

6.  Reduce  to  lowest  terms  fJJJ. 

7.  Reduce  to  lowest  terms  Jfii- 

8.  Reduce  to  lowest  terms  -^^V^. 

9.  Reduce  to  lowest  terms  U^f . 

10.  Reduce  to  lowest  terms  AW- 

AW-W  =  H-«.  ^^. 

11.  Reduce  to  lowest  terms  H^. 

12.  Reduce  to  lowest  terms  A^. 

A*-/A-=H-  ^^• 


13   Reduce  to  lowest  terms  (|}f . 


14.  Reduce  to  lowest  terms  aVW5y* 
16.  Reduce  to  lowest  terms  f  JfJ. 

16.  Reduce  to  lowest  terms  yJJJif. 

17.  Reduce  to  lowest  terms  }f  }J. 

}m-AA-Ht  =  A.  ^^• 

18.  Reduce  to  lowest  terms  ^g. 

19.  Reduce  to  lowest  terms  ^y^. 
AW  =  H-  ^^• 

20.  Reduce  to  lowest  terms  ^/^iW* 

JWr-AW-AV- 

21.  Reduce  to  lowest  terms  JfJJf 

78473)94653(1 

78473 


10 
2 


16180 


1618 

809)78473(97 
7281 

5663 
5663 

G.  C.  M. «  809. 
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:.  Redacetoloweettermii^jJ. 
4117596 

4399)26145(5 
21995 
IOU16O 

sfTis 

83)17696(212 


G.C.M.-e3. 

23.  Reduce  to  lowest  terniBffJff. 
44323)61087(1 
44323 
4ll67R4 
3     4191 

I1Q397, 

127)44323(349 
361 
622 


G.  CM. -127. 


lace  to  loweet  tenuB  -ff^. 


113)1243(11 
1243 


26.  Bednce  to  lowest  terms  Jjfj. 
U|1177 

107)2675(25 


26.  Bednce  to  I0  west  terms  |^(. 
HHi-mi-ii-  An,. 
513815 
7 1   763 
Q.  C.  M.  - 109)5123(47 


27.  Bedncetolowestterms^^l}. 

14141)16289(1 
14141 
IB 1 214$ 

179)14141(79 
1253 
1611 
G. CM. -179.  ISU 

am -a-  An». 

28.  Beduce  to  lowest  termsfj^fff. 

29.  Reduce  tolowest  lenna  ^^^^W- 
Divide  both  terms  by  1001. 

30.  Reduce  to  loweattflrmafiJJJJ. 

tiUii-i-    An,. 
Divide  bott  temu  by  142857. 
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Exercise  XXI. 


1.  Find  the  product  of  }  X  2. 

1^.  Ana, 


^^1     2 
2 


2.  Find  the  product  of  }  x  9. 
|xf-f-6t.4~.' 


3.  Find  the  prodoct  of  10  X  {. 
2 
22x?-4.  Ana, 


4.  Find  the  product  of  15  x  J. 
^x|  =  15.  Ans. 


6.  Find  the  product  of  ^  x  7. 

3 

^xf  =  3.^na. 

6.  Find  the  product  of  16  X  f 

2 

M!x5  =  10.  ilrw. 
1      P 

7.  Find  the  product  of  }  x  2. 

|xf.5.1l.^n.. 


8.  Find  the  product  of  ^X  5. 


9.  Find  the  product  of  27  X  {. 

3 
^x|-15.  Ans. 

10.  Find  the  product  of  |f  X  2. 

??     1     10      ^ 
10 

11.  Find  the  product  of  ^  X  3. 

l|xf-|  =  i«.^«. 

12.  Find  the  product  of  |J  x  4. 

?^     1      5        ^ 
6 

13.  Find  the  product  of  5  x  H- 

4 

14.  Find  the  product  of  6  x  H- 

10 
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16.  Find  the  product  of  7  X  J#- 

7^13     91      .„      . 
l''20"20"^**-^~- 


16.  Find  the  product  of  8  x  ij. 

2 

? ..  13     26 


6 


=  5^.  Ans. 


17.  Find  the  product  of  Jj  x  10. 


18.  Find  the  product  ol  ^  x  12. 

jj^X  ^  --^-7f  ilt«. 
6 

19.  Find  the  product  ofiJx  15. 

3 

?^^  1  "4  "    *• 
4 

20.  Find  the  product  ofjjjx  2a 

gxf»13.^n.. 


1.  Simplify  J  of  tt. 

2x^,14 
3     11     33 


Exercise  XXII. 

3.  Simplify  f  of  i. 


2^.  7      14     . 
r  X  — -  =  — -.  Ans. 


2.  Simplify  f  of  2^. 

6.  Simplify  4|  X  2f 

3 

4*x2|  =  |x^  =  |  =  10f  ^n,. 


7     jf     21 
3 

4.  Simplify  2}  x  2J. 
6 


6.  Simplify  4f  x  9  J. 


14 


4ix9i  =  |x|=i^-45J.  ^na. 
3 


7.  Simplify  J  of  j  of  10. 


lx?xf-2.^«. 
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a  Simplify  }  of  f  of  f 

?     ^     3     3 

9.  SimplifytxtX#of4J. 

2  3 

ix|x2x4i-Jx|x|xf-|-lj.^«.. 

10.  Simplify  I  of  4}. 

2 

11.  Simplify  f  of  A  of  f  of  I  of  J  of  15{. 

?  9 

?X-?-x5x5xixl5*-?xi^X?X?xix2-??-lA     ^fu 
9^10     7     4     6^^     J^^;^^/^^^?^  4      20       *•         * 

5 

12.  Simplify  5}  X  8|. 

21 

6}x8|-|xf-^-48A.  ^na. 
2 

13.  Simplify  I X  f  X  A  X  7i. 

14.  Simplify  {  of  if  of  ^  of  8f 

3xl2xi.x8i.?xffx^xS.f.^n,. 

6    27    20     ^    f    fjr    ^    ^    e 

3       2 
16.   Simplify  A  X  li  X  tt  X  2}t. 

Ax|?xgx2i».l-x|?xix^-|5?.14}f  ^na, 
11      21     48       ^'     11     ^X     #     19     627 

3 
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16.  Simplify  H  X  iVt  X  Ijh-  9 

^X  — Xly^     43^;jJ?^W     946'  '^'"" 

22 

17.  Simplify  f  X  W  X  tt  X  17. 

15       6 

f  m  ^f   I    11    " 
11    ;/ 

18.  Simplify  H  X  «  X  fS  X  ijj. 

19.  Simplify  \  of  f  of  t  of  t  of  t  of  f  of  }  of  I  of  A  of  10. 

ix|x?xix|x|xf  X^X:^X^-1.  Am, 

20.  Simplify  A  of  A  of  30. 

_!      8      W|^336^g.     ^ 

5 

21.  Simplify  H*  X  i/ft  X  H  X  1}. 

3 
17      ^ 

355^226^35^^*     JJ^^  ^  ???  ^  J5?  ^  ^     710* 

71        ?       6      2 

22.  Simplify  {xfX^ftrX*  off  off  of  8. 

23.  Simplify  A  of  H  of  tW- 

5        3 
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24.  Simplify  T^r  X  A  X  tt  X  48. 

2       8 

26.  Simplify  H  of  A  of  }|  of  la 

3 

ex^x|xS.3   A^ 
#    W    ^     1     4 

?      ?     W 
4  J8 

26.  Simplify  1}  of  4}  of  |. 

Hx4ix|.5x|xf-f|.2«.^n,. 

27.  Simplify  2J  X  If  X IH  X  8. 

2      4 
2|XlfXl«x8-|x|xgx|-ig§-52A.  ^n*. 

3 

28.  Simplify  3f  of  2^  of  1 A  of  1  A. 

?  3 

3f  x2ixiAxiA-f  x5xgxg-^-20A.  A^ 

29.  Simplify  Hx5Jx4Jx  Ax  5. 
gx5ix4ixf2X6-gxf  x|x|xf -f  .32A.  ^n. 

30.  Simplify  }  of  A  X  8f  X  A  <^f  Hf 

5  9 


ABITHUETIO. 


SL  Smipli«fHxHxH»- 

9       « 

ff     38     Jff     76 
2  » 

H 

a.  SfmpUflrHlxWXMV- 
4      WJ       8 

m  tf  im  106 

>»      9         9 


8B.  Bimpli«rimofArtofHtl. 


;!7W   ;!jg!r   Jd®   2*3 


EZEBCISE  X^II. 

1.  Divide  tt  by  «■  *■  Divide  18f  by  7. 

8 
-A.  J»  181*7-1x8-21.  i» 

5.  Divide  J  by  |. 

8     4     3^6 


36  ^35 

a.  IHvideHbye. 


n 


11   ?   11' ■ 

le  f  bj  8. 


6.  Divide  H  1^7  1^ 


12  +  3.i^|2_2, 
16     8     »     W 


7.  Divide  If  by  SJ. 
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a  Divide  5J  by  4|. 

^***      5       3      W      5      36       " 

7 

9.  Divide  8f  by  4^. 

10.  Divide  7i  by  4f. 

'*     *^      5       7      3?      5      26       " 

6 

11.  Divide  6|  by  9^ 

^;9i. 27^19^^^27.27^^. 

^^^*      4       2      19^      38 

2 

12.  Divide  8f  by  4}. 

»f  +  *f      3  +  3      j^^  ^       7        T' 

7 

13.  Divide  3f  by  Jf. 

^t  +  tf      9      27     W      J'       2        ' 

2 

14.  Divide  4f  by  6f  _      ^      „^      « 

*t  +  o*      7 -*•  9      ^j2^  7      14 

2 

15.  Divide  6  by  4f 

6 

16.  Divide  3|  of  %  by  IJ  of  2^.  ^ 
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17.  Divide  2|  hj  3^  of  1,1k. 


18.  DivideE^ofSiby  7|. 

19.  Divide  5)  of  8J  of  1*  by  2^  of  H- 
10       9 


ExERciaE  XXIV. 

1.  Eipras  with  leaet  common  denominktor  ^,  f,  |. 

L.C.D.-2x3x5-30. 
1  2  5  15  12  25  J 
2'  6'   tl  80       ■ 

2.  EipreSB  with  least  common  denominator  },  f ,  {,  ^. 

L.C,D.-2"x3»x6-360. 
2    5    7    _9      240    200    316    324    . 
3'   »'   8'   lo"  360  ■        ■ 

IB  with  leaet  common  denominator  J,  },  A,  ^. 

L.C.D.-2»x3xEx7-840. 
'    J    A    19  _  700    105    200    456     > 
i'   8'    21'    35 '  B40  ■      "*■ 

«  with  lenat  common  denominator  A,  ft,  A.  A- 
L.  C.  D.  =  2^  x  3"  X  5*  =  80C? 
X    i    i.     120    315    108    160    , 
■    20'   25'  45"  800  " 
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5.  Express  with  least  common  denominator  |{,  ^jf,  ^,  ^. 

L.C.D.-2»x3x5»  =  600. 
12    17    13     19     288    255    130    152 


26'   40'   60'   75  600 


Aiu. 


6.  Express  with  least  common  denominator  {,  ^,  -g^,  ^,  }}. 

L.C.D.«2»x3x5x7»840. 
3     7      4      3     19     315    196    96    90    665 


8'   30'   35'   28'   24  840 


-.  Ana, 


7.  Express  with  least  common  denominator  {^,  3^,  ^.  |f ,  ^}. 

L.C.D.  =  2*x3»x5  =  2160. 
11      7     13    23    17     1485    840    1404    1656    680 


16*   18'   20'   30'   54  2160 


-.  Ana. 


8.  Which  is  the  greater,  H  <>r  B^  i  <>^  V  t  or  A^ 
L.C.D.  =  2«x5««100.     L.C.D.  =  2x32  =  18.     L.C.D.  =  5xl2«60. 


13      65 
20 "°  100' 

5  15 

6  ^  18' 

3     36 
6     60' 

17      68 

7     14 

7      35 

28      100' 

9     18* 

12     60* 

.'.  ^  is  the 

greater. 

.'.  1  is  the  greater. 

/.  1  is  the  greater. 

9.  Arrange  the  fractions  ^,  |)^,  Jf  in  order  of  magnitade. 

L.C.D.-2»x3«  =  72. 

^^42        11^44        13^39  15    ^    11     . 

12     72'       18     72'       24°' 72  24*   12'   18      ^* 


10.  Arrange  the  fractions  ^i^*  A.  A»  A  i^  order  of  magnitude. 

L.  C.  D.  =  2«  X  3«  X  5  X  11  -  1980. 

5^  ^  _4   7  _  825  1056  720  770 
12*  15'  11'  18        1980 

11'  18'  12'  15'    * 
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EXBEOMB  XXV. 


1.  FiiidlbeBiimof}  +  |. 

2     2     2 
3.  Find  tLesnm  of  }  +  )  +  ). 

3.  Find  the  iqid  of  }  +  ^  +  |. 

4.  FiiidttienimofH  +  2i. 


6.  FmdthBsiunofH  +  2|. 


R  Find  the  anm  of  SJ  +  }. 
3i  + 1  -  3^  -i.  Am. 


7.  Find  tbe  sum  of  2j  +  3}. 
2J  +  3i-6tf*-6f.  ^n*. 


8.  Find  the  anm  of  1}  +  f. 
lj  +  |_ll|l_2i.  Ant. 


wmmofA  +  A  +  H  +  H- 

9.3   .14  .11     37     g.      .„ 


moff  +  l. 

5-iH.  j™. 


nun  c^  I  +  J^. 


"ofi  +  f 


14.  Find  thenmoflV  +  H- 
L.C.D.-2"x3x6-60. 
16  +  33     49     . 

-60  — 60'  ^"- 

16.  Find  the  snm  of  ^  -t-  ^. 
L.C.D.-2'x3-48. 


16  + 


18.  Find  the  anm  of  12J  +  TA- 
— --.  JM.  i2|  +  7^„i&l^a_i9||.  Jn, 

Find  Hie  snm  of  35,^  X  2Tii' 
86^  X  27H  -  1123^^  -  113A-  ■^»»*- 
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18.  Find  the  earn  of  |  +  ^  +  }  +  (. 

L.C.D.-2*x3x5 


60. 


30-H20  4^15-H2,n,iti.^n^ 
60  60       *' 


19.  Find  the  Bom  of  |  +  }  +  }  +  f. 

L.C.D.-2»x3x5 

30  -f-  40  +  45  -f  48  _^  163 
60  "'60 


60. 
-  2tt.  A'M. 


20.  Findtheanmof  J  +  H  +  A  +  A  +  H• 
L.C.D.-2»x3x5-60. 

50 -H  55  +  32  +  21  +  26     184     ,1      a 
60  60        " 

at  Find  the  snm  of  5iJ  +  llj*  +  24}J  +  ^  +  17A  + 14  + 11^. 

L.C.D.-2»x3x5»-600. 
82J^  -  85^.  uItm. 


22.  Find  the  snm  of 

^  +  15H  +  163H  +  1  Ji  +  lOJ. 

L.C.D.-2»x3«x7-252. 

198}t}  -  199U.  Am. 

23.  Find  the  snm  of 

3f +  4f  +  lJ  +  2. 

L.C.D.-2  +  3  +  5-30. 

12A-12A. 

24.  Find  the  enm  of 

1A  +  2A  +  5A  +  A. 
L.C.D.-2«x3x6>-300. 

26.  Find  the  snm  of 

f +  lJ  +  2  +  3t  +  4A. 
L.C.D.-2«x3»x7-504. 

lom-iitti^^. 


26.  Find  the  snm  of 

4J  +  3|  +  2f  +  lJ  +  A. 
L.C.D.  =  2»x3»x7-504. 

27.  Find  the  snm  of 

tt  +  A  +  10  +  H. 

L.C.D.-.2»x3x5x7-840. 
lOHJ.  Am, 

28.  Find  the  enm  of 
L.C.D.-2*x3*x5«-3600. 

29.  Find  the  snm  of 

2  +  |+li  +  4J  +  5H. 
L.C.D.-2"x3«-72. 

12^  -  14H.  ^n«* 
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30.  Find  the  ram  of 

31  +  6  +  A  +  2A  +  5A  +  A- 
L.C.D.-2'x5xll-880. 

31.  Find  tlie  Boro  of 
L.C.D.-2»x3'x5-360, 

32.  Find  tha  Bam  of 
L.C.D.-2x7xll-154. 

33.  Find  tlia  enm  of 

20A  +  nA  +  5J  +  305. 

L.C.D.-2'x3x5-120. 

34HJJ.  ^n.. 

84.  Find  the  Enm  of 

ii  +  it  +  H- 

L.  C.  D.  -  2*  X  3  X  19  -  228. 

iH-  An,. 

36.  Find  the  Bom  of 

A  +  ii  +  H  +  H- 
T   ^  r.       "  X  3  X  17  -  204. 


36.  Find  the  stun  of 

L.  C.  D.  -  2  X  3  X  5  X  17  -  510. 
34*VA^  -  3«ifi.  Jtu. 

ST.  Find  the  aom  of 

L.  C.  D.  -  3  X  5  X  7  X  11  - 1155. 

SB.  Find  the  ram  of 

3|  +  5ft  +  8rf^  +  tt  +  lrfh. 
L.C.  D. -2880. 

39.  Find  the  ram  of 

L. C. D.  -  2"  X  3x7x13  =  1092. 

40.  Find  the  sum  of 

H  +  7A  +  6A  +  40OA  +  61H. 
L.C.D.-2'x7x3xll-184& 


EXEECISB   XXVI. 


»luoot52}-46. 
-  6^.  Atu. 


3.  Find  the  value  of  |  —  {. 

4     3       12       12 

4.  Find  the  value  of  ^  —  i^. 

15     12         60        60 
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5.  Find  the  value  of  JJ  —  ^. 
11  3  ^77-27^  50  _  25 
18     14 "     126     ''126'' 63 

Am. 

6.  Find  the  value  of  4  —  J. 

4_J  =  3J.  Ans. 

7.  Find  the  value  of  7  —  J. 

7__}=.6f  Ans. 

8.  Find  the  value  of  3  —  J. 

3-t-2i.  Am. 

9.  Find  the  product  of  8  —  f . 

8  -  f  =  7f  Ans. 

10.  Find  the  product  of  5  ^  |. 

5-t-4i.  Ans, 

11.  Find  the  value  of  5  —  J. 

5-4-4}.  Ans. 


13.  Find  the  value  of  ^  -  3f . 
-3*  =  1^4rt^-ii  Ans. 


12.  Find  the  value  of  6J  -  SJ, 
6J-.5i=»l^-lf  4w«. 


14.  Find  the  value  of  7i  -  2^. 
H-2A-5J^-5A.  4n«. 

16.  Find  the  value  of  7|  -  4f . 

16.  Find  the  value  of  6}  -  2|. 
6J-2t-4^  =  3H.  4^- 

17.  Find  the  value  of  9|  -  4f. 
9*-4J-5i4^-4tJ.  4n3. 

18.  Find  the  value  of  4f  -  J. 
-}-4^-4f  Ans. 


19.  Find  the  value  of  8|  -  4}. 

6}-4»-2i^-2A. 

20.  Find  the  value  of  7  J  -  2f. 


2^.  Find  the  value  of  8J  -  4f 
8i'4t-4iiF«3e. 

22.   Find  the  value  of  85^  -  27^- 

85A  -  27H  -  58i^^  =  57iM  =  57J«.  4rw. 

24.  Find  the  value  of  10  -  3f 
10-3f-=6f.  ^7^, 


23.  Find  the  value  of  8,^  -  2|i. 


25.  Find  the  value  of  120H  -  HOif- 

120Ji  -  llOii  =  lO^^Vfl^g  =  lOH-  Ans. 

26.  Find  the  value  of  5  JJ  -  H. 
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27.  Find  the  value  of  13^  -  2H* 

i3A-2tt-iiAYtHP-ioiH-  -A»«. 

28.  Find  tlie  value  of  2iH  -  l^i 

29.  Find  ihe  value  of  4  -  IftH* 

80.  Find  tiie  value  of  1473  -  279^. 

1473  -  279H  -  IIGSt^.  Ans. 

81.  Find  the  value  of  1473,*,  -  279|i. 

1473A  -  279iJ  -  1194  g  Of A^'  -  H^^^-  ^^s. 

82.  Find  the  value  of  1473fV  ~  279^. 

1473^  _  279ii  -  11941-^fiP  - 1193^}.  Am. 

88.  Find  the  value  of  278 JJ  -  30^. 

278H  -  30A  -  248Ai^jP  -  248}f.  Aru. 

84.  Find  the  value  of  125A  -  lOH- 

125A  -  lOJJ  - 115^^^  -  114tt.  Am. 

86.  Find  the  value  of  llSJt  -  17A. 

118A-17A- 101^^^-101^.  Am. 

86.  Find  the  value  of  94^  -  91||. 

94A-91H-3li»fV^-2A»r.  A,m. 

87.  Find  the  value  of  7A: -- 2i}. 

7 ji^  _  2f }  -  5ii^  -  4it.  ilrw. 

88.  Find  the  value  of  }ff  -  H* 

235_13     235-91^  48    ^ 
857     61""      357     "ll9' 
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39. 

Find  the  value  of  J}  - 

-iWr. 

17      29 
63     108 

204-203 
756 

1 

756 

.'An$. 

40. 

Find  ihe  valne  of  A  - 

-^Wf. 

9       43 

99-86 

13 

An$, 

38     209        418         418 

41.  Find  the  value  of  4ff  -  «f 

146_268     1032 - 804 _  218    ^^ 
273     637""       1911  1911' 

42.  Find  the  value  of  ftJ  —  HJ. 

359  199     1795 -1791  _   1     ^^ 

360  200 "       1800  450' 


EXBECISB  XXVII. 

1.  Simplify  3|  -  2|  +  4A  + 1}  -  5A. 

Sum  of  plus  terms  —  9  JJ 
Sum  of  minus  tenns  —  8^1^^^ 

Difference  » 1^.  Am. 

2.  Simplify  iA-H  +  '7t-2t-lH- 

Sum  of  plus  terms  —  8JJ 
Sum  of  minus  terms  —  4|{ 

Difference  -  3J^.  Ans. 

8.  Simplify  12- 3? -lA-4A  +  2H-4t. 

Sum  of  plus  terms  =  14i^ 
Sum  of  minus  terms  — 13^*^ 

Difference  —   1^.  Ans, 

4.  Simplify  43A-H-Ui-U{-2H-2A-2H-3r,. 

Sum  of  plus  terms  —  43^!^ 
Sum  of  minus  terms  —  16,*f 

Difference  -  27^.  Aru. 
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6.  Simplify  J  +  A  +  7A  +  8it  +  7J  +  8A  +  4A-36A. 
Sam  of  plttB  terms  «-  36^ 
Sum  of  minos  terms  »  36^ 

Difference  —   0.  Aru, 

6.  Simplify  (8A  +  1«  +  17H  +  40)-(30tt  +  11^). 

Sum  of  plus  terms  —  66^} 
Sum  of  minus  terms  «>  41} 

Difference  ->-  26^.  Ana. 

7.  Simplify  (172H  +  93tV^)  + 172^ -93tlA'. 

(172H  +  93TVy)  +  (172H~93^) 

-  172H  +  93,1^  +  172H  -  93^ 

-  172H  +  172|t  -  8411  Vj^g  «  344 j{.  Ant. 

8.  Simplify  (172H  +  93frt)  -  (172^  -  93^). 

(172H  +  93AV)-(172H-93tV^) 

-  172H  +  93^  -  172H  +  93^ 

-  93^1^  +  93^  -  ISQ^.  Am. 

9.  Simplify(A-A)  +  (A  +  Ti^). 


V13     39/     V78     156/ 


13     39     78     156 


36-8^-10-1-7     15     .^ 
156 52-  ^~- 

10.  Simplify  f-A-2f  +  3|-f-7A-l»- A. 

Sum  of  plus  terms  » 11}{ 
Sum  of  minus  terms  »   4}  j} 

Difference  *m  6^.    Ans, 

11.  Simplify  A- dfT-TArr- TTrfcTT- 

^ 7     <    9  5     ^3000-700-90-5^441     ^^ 

10  100  1000  10000 "    10000    "2000* 

12.  Simplify  9f- 7- }-f 

9|~7-}-t-2lg-^|~g<>^.lA-  ^ne. 
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18.  Simplify  5|  +  8|  -  If  -  4J. 

Snm  of  plas  terms  »  14^ 
Sum  of  minus  terms  =   6^ 

Difference  »  8^^.  Ans. 

14.  Simplify  6}  -  5}  +  4}  -  4A. 

Sum  of  pins  terms  —  11 A 
Sam  of  minns  terms  »- 10^ 

Difference  *-   1^.  Ans, 

16.  Simplify  14A  +  9 J  -  6f  -  12f  -  3#. 

Snm  of  plus  terms  »  23|f 
Snm  of  minus  terms  —  23^ 

Difference  — 11^.  Aru. 

16.  Simplify  20}  -  2f  -  9f  +  1(Mf  -  Wi- 

Sum  of  plus  terms  »  30}^ 
Snm  of  minus  terms  »  26^ 

Difference  »  4^^.  An$, 

17.  Simplify  95f  -  9A  -  8f  -  14A  +  74f 

Snm  of  plus  terms  =  169( 
Snm  of  minus  terms  —    32^ 

Difference  =- 137iif-  '^^• 

18.  Simplify  12}  +  23}  -  (4^  +  12}  +  7^}). 

Snm  of  plus  terms  »  36} 
Sum  of  minus  terms  =  24}} 

Difference  =  llil^V-  '^^^• 

19.  Simplify  16A  +  18A  -  (Pi  +  9^  +  14^). 

Terms  outside  parenthesis  =»  34-j^ 
Terms  inside  parenthesis  —  28|}} 

Difference  »   5^^.  Ans. 
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20.  Simplify  97f  -  (20  +  9}  + 18 A  +  24«). 

Terms  outside  parenthesis  «  97} 
Terms  inside  parenthesis  »  72^^ 


Di£ference  -  25^.  Ans. 


21.  Simplify  2H  +  SJf  -  (1«  +  Hi  +  «). 

Terms  outside  parenthesis  —  6^ 
Terms  inside  parenthesis  *  i^^V^r 

Difference  »-  li^i^.  Aru. 

22.  Simplify  itt  +  }***  -  iWAAft- 
143  ^  2471      82643      143000  +  247100  -  82643 


100     1000     100000 


307457 
100000 


100000 


Exercise  XXVIII. 


1.  Simplify  M. 


Multiply  by  44. 

100     20 
166  "  33* 


^-??.  Ans, 


2.  Simplify  A, 


Multiply  by  8. 
57     19-  ^^• 


3.  Simplify  g|. 


Multiply  by  21. 

360     1  a     . 
——  —  If.  Ans, 

280       ^ 


4.  Simplify  A. 

8 


Multiply  by  27. 

15       1      . 
i:^  ™  t;:-  Ans, 
225     15 


6.  Simplify  -5i. 


Multiply  by  99. 
253     11     . 

4r4"i8-  ^"'• 


6.  Simplify  li4^- 
2  2 

^^1^9      21 
3 
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7.  Simplify  2i^. 

Multiply  by  72. 

132  - 117     15     ^^ 


8.  Simplify  l^izdl. 

Multiply  by  2^(y. 

2912 -480^  2432,  2j^.^n.> 
1995  -  861     1134     ^^'^ 


9.  Simplify  LsL^ir. 

^    ^  I}^2f 


/     ;t7     7     ?      ^ 

10.  Simplify  |:i^-. 

Multiply  by  84. 

55I:iil^^453. 
182  +  120,   302 


11.  Simplify  #±^. 
4|-3H 

9 
1}       36  ^?      35 


-10^. 


iln«. 


12.  Simplify  g^i 

4      W     3     ?     8     12 
2  4 


24' 
Ans. 


IS.  Simplify  ^^M' 
?  3 

9      ? 


-.  ilna. 


14.  aunpltfy  ^^. 
2H     175     6 

...  .^Mi*  |±|1. 
a  .|x|-s,.  ^ 

2 


16.  Simplify  fe^. 

3 
WxA>fSxl -1^-214 

2  .An*. 

Multiply  by  60. 

51+44  +  42  +  48^^3^^^ 
51-^44  +  42-48 

IS.  Simplify  |i5|i. 


Multiply  by  28 
116-63      53 


182  -  ei^     12f 


Am. 
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19.  Simplify  2tj-4f  +  3t, 

Multiply  by  280. 
749-1280  +  875      344  _ 
1640  - 1366  +  112  "  387 '   9 

20.  SimpUfy   Hxlf  +  iof2t-Hx2 

^    ^  Hof2  +  iof2i-lJoflf 

aJLiziii.45  +  21,-26^40^20.  Ans. 
ii  +  f-H     26  +  21-45      2 

21.  Simplify  2i  x  ^^~^^  v ^     . 


»x2-:?:.^n,. 


9     616-236      38      9 

4     297  +  368     140""^     ;?!?{'  /jJ     35' 

7        5 


22.  Simplify    8i-7f  +  6t-4|^ 

7455-6600  +  4900-4032^1723 
8316  -  7448  +  6615  -  5760  "  1723 


«-l.  Ans. 


EXEBCISE  XXIX. 


1.  What  fraction  of  8  is  3  ? 

-.  Ans. 
8 

2.  What  fraction  of  3  is  8  ? 

f  »2|.   ilTM. 

3       ' 

a  What  fraction  of  9  is  7? 

I  Am. 
9 

4.  What  fraction  of  7  is  9? 

^*lf  Ans. 
7 


5.  What  fraction  of  8  is  12? 

^  - 1  J.  -An*. 
8        ■ 


6.  What  fraction  of  12  is  8  ? 
12  "3' 


A-?.  Ans. 


7.  What  fraction  of  2J  is  f 
&  What  fraction  of  f  is  2^? 
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9.  What  fraction  of  2f  is  1(? 

10.  What  firaction  of  1^18  21 7 

g-2J.  4n.. 

I 

11.  What  fraction  of  2}  is  7i  7 

12.  What  fraction  of  7^  is  2|  7 

M- il.  ^^. 

7i     176 

13.  What  fraction  of  3|  is  8^  7 

|i-2H.  ^M. 

14.  What  fraction  of  1 2  is  $  1^  7 

$2      4 

16.  What  fraction  of  1 2^  is  |5? 

1^-2.  Ans. 

le.  What  fraction  of  If  is  $}? 

17.  What  fraction  of  If  is  $1 7 

11- A.  ^n.. 

If     10 


18.  What  fraction  of  |2f  is  1)7 

li-A   An, 
|2f     33' 

19.  What  fraction  of  li  is  1^7 

20.  Whatfractionof|lis|{? 

|1     8 

21.  What  fraction  offlO  is  I}? 

$10     15 

22.  What  fraction  of  1 100  is  1 67 

rrr.  iln«. 


$100     50 

23.  What  fraction  of  |100  is  |4^? 

flOO     200 

24.  What  fraction  of$4  is  $25? 

?4        ' 

26.  WhatfractionoflOOf  is8J? 

lOOJ     905 

26.  What  fraction  of 
21  is  it  of  3|? 

21         7 
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27»  Whajb  fraction  of 

ISHiuf  of33|7 

28.  What  fraction  of 

3Ji8|xlJf 

^f        15  ^^ 

29.  What  fraction  of 

3^  :K  5^  is  1720? 
1720 


3AX6^ 


llOf^.  ilfu. 


30.  What  fraction  of 

3lxiof^iBl{? 

H       ^1  Am 
3ixfX^     10* 

31.  What  part  of 

«X»i8fx4xf? 

H.xtf 

32.  Wh^far^pt 
13tXfxAiflfoflttoflJ? 

iSfxIxVt 


33.  Whatpartof  H  +  H  +  A  +  *i8H-if:f  A-*? 

H  +  tt  +  A-^T* 

Multiply  hy  60. 
61--44  +  42-48^   1       * 
61+44  +  42  +  48"l86* 

34.  WhaJipartof  4|-2}i8  6j^-2f? 

aL^^182-60,122^g^^^ 
4^  -  2J     116  -  63      63      ^*  ^ 

86.  Wh»frpartofl7f~12f  is6-^-A-A? 

17}  -  12f      ' 
Multiply  by  6825. 
34125  -  62&  ~  700  ->  273  ^  32627     . 
120575  -  87750         ""  3282^" 

36.  Whatpartof24-17Aia7  +  A-^-H7 

V  +  A-A-H 


24-17A 
Multiply  by  5265. 
36855  +  702  -  325  - 1 287     35945 


12636Q  ~  91125 


35235 


li^'  ^^ 
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1^.  What  part  of  f  of  2^111  l|-f-2fr 

^x2iV     W     3     3     M     9 
38.  What  part;  of 

_(l4-fi)^-(H^-l3)^WxA_.«,   .^ 


EzieaoisE  XXX. 


1.  Bednoe  to  common  fractioiiB 
in  their  lowest  tenns  0.125. 

0.125  ~-mi'i-  ^W"- 


2.  Bednce  to  common  fi«ctioae 
in  their  lowest  terms  0.625. 

0.«26-^flftfc-t-  ^w*- 

3.  Reduce  to  common  fractions 
in  fheir  lowest  terms  0.675. 

0.675  ^.j^^li.  Anit, 

4.  Redace  to  common  fractions 
in  their  lowest  terms  10.864. 

10.864  - 10^^  -  lOHf.  Am, 

6.  Reduce  to  common  fractions 
in  their  lowest  terms  50.84. 
50.64  -  50,^  -  50ii.  Am. 


6.  Reduce  to  common  fractions 
iu  their  lowest  terms  3.00025. 

3.00026  =*  3t^ J^^  -  3,^.  An$, 

T.  Reduce  to  common  fractions 
in  tlieir  lowest  terms  8.1075. 

8,1075  -  SJ^y^  -  Stth'  ^^' 

8.  Redu<oe  to  common  fractions 
in  their  lowest  terms  35.01024, 

36.01024  -  35t^J^  -  35rf  Jt^- 

AriB, 

d.  Reduce  to  common  fractions 
in  their  lowest  terms  7.015625. 

7.015625  -  7xi«SJ*T  -  7 A-  ^*w- 

10;  Reduce  to  common  fractions 
in  their  lowest  terms  20.100256. 

20.100266-20rirtftftftftr-20/«rtr. 

Aiu, 
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11.   RedacB  to  common  frBctioDB  in  their  lowest  temu  10.01257G. 
10.012576  -  lOiJiKh  -  "Wfe-  ^M- 

13.  B«daee  to  common  fractions  in  their  loweat  tenoB  104.236. 

104.236  -  lOMftftr  -  104iWr-  ^^■ 

IS.  B«dace  to  common  fmctionii  in  their  loweat  tenna  60.0004. 

60.0004 -60i,t„-60,Af^«- 

14.  Bednce  to  common  fractiona  in  their  lowent  tenni  100.001. 

100,001  -  lOOj^.  Ant. 

15.  Bednce  to  common  frKtione  in  their  loweet  tenna  8.00T2S. 

8.00725 -8T,WAnF-8i«5-  -A™- 

16.  Bednce  to  common  fractions  in  their  lowest  terms  20.018376. 

20.018376  -  20iH8JS(r'-  20^%-  -<"*- 

17.  Bednce  to  common  fractions  in  their  lowat  terms  126.6018. 

125.6048  -  125^ftWr  -  laSiii-  ^™- 
IB.  Bednce  to  common  fractions  in  their  loweet  terma  0.128. 
0.128 -AVk-VA-  -l~. 

19.  Bednce  to  common  frttotions  in  their  lowest  terms  0.73126. 

0.73125-.^flAftftr-tti--^w- 

20.  Bednce  to  common  fractions  in  their  lowest  terms  1.1876. 

1.1875 -I,yififi,-1A.  J™. 
dce  to  common  fractiona  irf  their  lowest  terma  0.603126. 

0.803125 -VyWWW-iH.  ^^■ 
ice  to  common  fractions  in  their  lowest  terma  6.03125. 

6.03125 -Sritth-SA.  -*"»• 
[1C3  to  common  fractions  in. their  loweet  terms  60.3125. 

60.3125  -  60^^  -  60^.  -i™. 
ice  to  common  fractions  in  their  lowest  terms  7.0316. 
7.0315 -TrtJfc-Vrfl,.  .4™. 
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EXEECISE  XXXI. 


1.  Reduce  to  decimals  f . 

0.875 
8)7.000 

2.  Reduce  to  decimals  ^. 

0.9375 
16)15.0000 

3.  Reduce  to  decimals  A. 

0.28125 
32)9.00000 

4.  Reduce  to  decimals  ^. 

0.36 
2559100 

5.  Reduce  to  decimals  i^. 

0.078125 
64)5.000000 

6.  Reduce  to  decimals  4^. 

0.01375 
8)0.11000 
4.01375.  Ans, 

7.  Reduce  to  decimals  5y^4^. 

0.00015625 
32)0.00500000 
5.00015625.  Am, 

&  Reduce  to  decimals  9yJU^- 
0.0048046875 
256)1.2300000000 
9.0048046875.  Am. 


9.  Reduce  to  decimals  ll^^. 
0.00475 
4)0.01900 
11.00475.  Am, 

10.  Reduce  to  decimals  yfp. 

0.072 
125)9.000 

11.  Reduce  to  decimals  ^f^, 

0.00425 
4)0.01700 

12.  Reduce  to  decimals  JJf. 

0.9296875 
128)119.0000000 

13.  Reduce  to  decimals  ^. 

0.0208 
625)13.0000 

14.  Reduce  to  decimals  liyjj. 

0.04296875 
256)11.00000000 

15.  Reduce  to  decimals  yf^y. 

0.01875 
16)0.30000 

16.  Reduce  to  decimals  Jjfl^. 

7.75 
16)124.00 


1«2 
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17.  Reduce  to  decimalB  f  of  1|. 

3 
6 

1.3 


?x2 
^^5 


18.  Redqoe  to  dMiioato 
}  off  of  A. 

Z 
O.S2S1J85 

64)21.000000 


19.   Reduce  to  decimals  3}  of  i|. 

2 

74 

14.8 
5)74.0 


2v^ 
5^ 


20.  Reduce  to  decimals}}  of  |}. 

29     49,1421 
32     64  "  2048' 

0.6^84768625 

2048)l421,<X)00000000a 


EXEBCISE  XXXII. 

1.  In  like  manner  simplify  7}  +  4}  +  9j^  +  11}}. 

7}  +  4}  +  9J}  +  11}}  -  7.4  +  4.625  +  9.65  + 11.90625  -  33.58125.   (1) 
7}  +  4}  +  94*  +  11}}  -  31^}  -  33^A  -  33,58125.  (2) 

2.  In  like  manner  simplify  84}{  +  19}|  -:-  f^. 

84H  +  19}t  +  }}  =-  84.66  +  19.5238Cf9}J  +  0.82  -  104.993809JJ.      (1) 

84}}4-19tf.ftt-103l»gff^i}gg-H7^»^103}fflf-104}f}y 

-  104.993809ii.  (2) 

8.  In  like  manner  simplify  4}}  + 13}}  +  42}}  +  2}|  + 1}. 
4U  +  13i}  +  4^  +  2H  + 1}  -  4.421875  + 13.85 + 42.74  +  2.8125  + 1.5 

-  65.324375.  (1) 

4}}-H3}}-K4g}}-h2tf  +  l}-62g7ff+Ugff-hHH+lMft+8ft0 

-  62}}}}  -  65J^  -  65.324375.        (2) 

4.  In  like  manner  simplify  5}  +  13}  + 19^  +  7^. 
5}  +  13}  +  19A  +  7A  -  5.875  + 13.8  + 19.4375  +  7.15  -  46.2625.   (1) 

5}  + 13}  + 19^  +  7*  -  44lA±il^^jP±l^ -44W 

-  46}}  -  46.2625.  (2) 
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6.  In  like  manner  simplify  5^^  H>-  }  (^  If  +  i  ^  ^f  +  f  oC  f  . 

-  5.5  +  0.666|  X  1.5  +  0.S75  x  2.2B571^  +  0.75  x  a625 

«  5.5  +  1 .2  +  2  +  0.46875  =  9.16875.  (1) 

^  +  fx'l*  +  Jx2»4-JXf-5i  +  li  +  2  +  J4-8Ai4|J±" 

=-8itt-9tft=-»'i«fi'7'5.  (2) 

6.  In  like  manner  simplify  l^  of  2f; 

1 A  X  2|  -  1.41661  X  Z625  -  3.71875.  (1) 

7 
lAx2t.gx|-g-3H-3.71875.  (2) 

4 

7.  In  like  manner  simplify  3^  +  2J§. 

3^  +  2i*  =  3.3125  +  2.95  -  6.2625.  (1) 

3A  +  2i*-5^.^iiP=.5JlftL  =  6^-6.2626.  (2) 

8.  In  like  manner  simplify  7f  —  4f . 

7|  -  4  J  =  7.4  -  4.625  -  2.775.  (1 ) 

7j«4j„3li!^=.2H- 2.775.  (2) 

9.  In  like  manner  simplify  82^  —  37^ 

82J  ^  a7H  •*-^2.2  -^  37.6875  «  44.5125.  (1) 

82|  -  37H  -  451^^  «  4414  -  44.5125.  (2) 

10.  In  like  manner  simplify  100  —  17Ji|* 

100  -  17HI  -  100  -  17.1808  -  82.8192.  (1) 

100  -  17iH  -  82Jii  -  82.8192.  (2) 

11.  In  like  manner  simplify  5 J  —  IJ  of  IJ}. 

5i  - 1 J  x  IH  -  5.5  - 1.5  X  1.5416 J  -  5.5  -  2.3125  -  3.1876.  (1) 

H-  HX  1«  -  5i  -  2A  -  3A -  3.1875.  (2) 
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12.  In  like  manner  simplify  Jf  —  ^. 

H  -  tt  -  0.56  -  0.171875  -  0.388125.  (1) 

H-H-"^^Wnftp-im- 0.388125.  (2) 

13.  In  like  manner  simplify  8J  —  IJ  x  A* 

H  -  li  X  A  -  S.2  - 1.5  X  0.1875  -  8.2  -  0.28125  -  7.91875.  (1) 

8i-lixA-8i-A-»*M^-7HJ- 7.91875.  (2) 

14.  In  like  manner  simplify  ^  x  1000. 

J}  X 1000  -  0.296875  x  1000  -  296.875.  (1) 

J}  X  JJyiA  -  i^A  -  »6|  -  296.875.  (2) 


Exercise 

1.  Kednce  to  decimals  f . 

0.5 

2.  Reduce  to  decimals  A- 

0.45 
11)5.00 

3.  Kednce  to  decimals  3^* 

0.416 
12)5.000 

3A  -  3.416.  Arts. 

4.  Reduce  to  decimals  |^. 

0.183 
6)1.100 

6.  Reduce  to  decimals  3}}. 

0.35416 
48)17.00000 

3H  -  3.35416.  Am. 


XXXIII. 

6.  Reduce  %l>  decimals  2^- 

0.i35 
37)6.000 

2A-2.i35.  An$. 

7.  Reduce  to  decimals  jAtt* 

000081 
37)0.03000 

8.  Reduce  to  decimals  Hi}. 

0.13095238 
84)11.00000000 

IIJJ  *  11.13095238.  Am. 

9.  Reduce  to  decimals  9^*^- 

0.10i86 
108)11.00000 

9|Vr  -  910i85.  Afu. 
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10.  Bedace  to  decimals  ll^^. 
0.li42867 
35)4.0000000 
11A«  11.1142867.  Am. 

il.  Keduce  to  decimals  ^. 
0.267857142 
56)16.000000000 

12.  Reduce  to  decimals  ^. 

0.380952 
21)8.000000 

13.  Keduce  to  decimals  |}. 

0.39 
'  33)13.00 


IC  deduce  to  decimals  f^. 
05285714 
7)3.7000090 

15.  Reduce  to  decimals  2^^. 

0.22745098039215686 
265)58.00000000000000000 

2J\^  -  2.22745098039215686. 

« 

16.  Reduce  to  decimals  5^. 

0.230769 
13)3.000000 

5A  =  5^  -  5.230769.  ilrw. 


17.   If 


117 


be  expressed  as  a  decimal,  the  quotient  will  contain 


5TX2» 
how  many  decimal  places  ? 

As  7  is  the  highest  power  of  2  or  5  in  the  denominator,  and  as 
there  are  no  other  factors  than  2  or  6,  there  will  be  seven  decimal 
places  in  the  quotient. 


18.  If 


119 


^  Q  ^^  expressed  as  a  decimal,  how  many  decimal  places 
will  precede  the  recurring  period? 

As  5  is  the  highest  power  of  2  or  5  in  the  denominator,  and  as 
there  is  another  factor  than  2  or  6,  five  decimal  places  will  precede 
the  repetend. 

•57 
19.  If  -- — -  be  reduced  to  a  decimal,  how  many  decimal  places 

5*  X  7 
will  precede  the  recurring  period  ? 

As  2  is^the  highest  power  of  2  or  5  in  the  denominator,  and  as 
there  is  another  factor  than  2  or  5,  two  decimal  places  will  precede 
the  repetend. 
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Exercise  XXXIV. 


1.  Reduce  to  common  fractions 

•  ■ 

in  their  lowest  terms  0.245. 
(iai5:»|H-'lM. 'Ana 


2i  Bednoe  to  common  fiaotiDns 
in  tUeir  lowest  terms  0.426. 

0.4^  -  O^.  An». 

8.  Rednce  to  common  fractions 
in  their  lowest  terms  53.00243. 

63.00243  -  BZ^mrs  ^  ^3^^. 

Aru. 

^  Reduce  to  common  fractions 
in  their  lowest  terms  7.26li. 

7.201  i  -  7f1HHt-  ^*«- 
8.  Reduce  to  common  fractions 

■  ■ 

in  their  lowest  terms  2.5306. 


6.  Reduce  to  common  fractions 
in  their  lowest  tenns  0.00425. 

0.0042* -.^tfjT-jfHT.  Aim 

7.  Redutfeto  comteon  fractions 
in  their  lowest  terms  31.203w 

31.203 -3l)(^w  31^.  ilns. 


8.  Reduce  to  common  fractions 
in  their  lowest  terms  0.fet. 

0.35i-M^-if.  ilns. 


9.  Reduce  to  common  friftctions 
in  thei):  lowest  tisrms  1.416. 

1.416  « Ifti*  1^.  Afu. 


10.  Reduce  to  common  Am- 
tions  in  their  loweit  tetton  0.^6ii 

0.6676 -HM-ttf  ^~- 


2.6306  -  2Htt  -  2HH.  ^n#. 

11.  Reduce  to  common  fractions  in  their  lowest  terms  ZOSl. 

2.081  -  2^  -  2jh-  ^^• 

12b  Reduce  to  common  fractions  in  their  lowest  terms  5.12^f . 

6.12297  -  mm  -  ^1^-  ^'M. 

18.  Reduce  to  common  fractions  in  their  lowest  terms  QJS56b 

0.3590  -  WW  -  A5f-  ^~- 
14.  Reduce  to  common  fractions  in  their  lowest  tftrms  4.3i6^ 

4.3162 -4HH-4H*  ^^ 
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15.  Bedace  to  common  fractions  in  their  lowest  terms  0.7283. 

0.7285  -  H**  =  f  Ht-  ^»w. 

16.  Reduce  to  comsven  firMtions  in  their  lowest  terms  5.142851' 

5.14285^  -  5JIWH  -  5jy^^.    Ana. 

m 

17.  Reduce  to  common  fractions  in  their  lowest  terms  0.2i68. 

0^68 ««  ft  if  "^  H4i-  M$. 


Ift  B#dB^  to  49niinoii  fra^iona  in  their  loweit  teinv  1.136. 

1.136  ^  HtJ -1^-1  A.  -d7«. 

19.  Beduce  to  common  fractions  in  their  lowest  terms  I.63i. 

l,53U  Iftt  -  lT!tt:-^«»- 

7Xk  Bsduiit  ta  fo«mon  fraetions  in  theif  lowest  tannt'  3.28068. 

8.28983 -affttirt-- 3  AWy.    Ant, 

7SL  Reduce  to  common  fractions  in  their  lowest  terms  5.878^. 

frJ^S^-pSiM-SHJ-  -4!ns. 

22.  Beduce  to  commoq:  fraatioiis  in  tbeir  lowest  terms  1.69408. 

l.ed«)8  -  If ft«J  -  I'Htf*-  4nf. 

23.  Beduce  to  common  fractions  in  tlieir  lowest  terms  0.48324. 

0.48324  »fff^^  Hi.  Am. 

24.  Beduce  to  common  fractions  in  their  lowest  terms  0.001 221 J. 

0.0012313  •HIHI^-TAWnr.  M*. 
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EXBHCISE    XXXV. 


1.  FiDdlheO.CJf.uidL.C.M. 

tt-t 

Q.C.M.  of7, 14,2       -1. 
L.C.M.or9.27.5        -105. 
.'.  Q.  C.  M.  or  frMtioDi  -  t^. 

I..C.M.  ofT,  14,2  -14. 
O.C.M.  of9,  27.  5  -1. 
.-.  L.C.M.offrBctioDB-14. 


2.   FindtheG.C.M.uidL.C.M. 

0,  C.  M.  of  20, 12, 1  - 1. 
L.C.M.of  9,5,10  -90. 
.-.  a.C.M.offractioiu-f^. 

L.C.M.  of20, 12, 1  -60. 
G.CM.  of  0,5.10  -1. 
.'.  L.  C.  M.  of  fractioDS  -  60. 


3.  FiDdtheQ.G.M.  andL.G.U 
of  3^,  S0|. 

33J-»^.  50f-*t4. 
O.C.M.  of  2a4,  406  -9. 
L.C.M.of  7,  .8  -66. 
.-.  G.  0.  M.  of  fractions  -  -fi,. 
L.  C.  U.  of  234,  405  -  10,530. 
G.CM.  of  7,  8  -1. 
.'.  L.C.M.offnctioiu-10,530. 


4.  FmdthBG.C.H.andL.C.M. 

G.  C.  M.  of  7,  35,  49  -  7. 
L.C.M.  of24,36,  60  -360. 
.-.  Q.  C.  M.  of  fractions  -  ,J,. 
L.O.M.  of  7,35,49  -245. 
G.CM.  of  24,  36,  60  -12. 
.-.  L.  CM.  of  fractions -W 
-20A. 

6.  Find  ths  G.  G.  M.  and  L.  C.  M.  of  5^,  7i,  8^,  4|,  9^,  6^. 

51,  11  8i.  4(,  9J,  6A  -  ¥.  V.  V.  V.  V.  H- 
G.CM.  of  11,  22.  33,  44.  65,  77-11. 
L.C.M.  of  2,  3,  4,  9.  6, 12         -36. 
.-.  G.  C.  M.  of  fractions  -  J|. 

L.  C.  M.  of  11,  22,  33.  44.  65,  77  -  4620. 
G.CM.  of2,  3,  4.  9.  8. 12  -1. 

.-.  L.  CM.  of  fractions  -4620. 

the  G.  C  M.  and  L.  C.  M.  of  i,  J,  J,  i,  J,  i^.  A- 

G.CM.  of  1,  1,1,1,1.1,1  -1. 

L.  C  M.  of  2.  3.  4,  5,  6,  10, 12  -  60. 

.-.  Q.  C.  M.  of  fractions  -  ^. 

L.C.M,  ofl,  1,1,1,1,1,1  -1. 

G.CM.  of2,  3,4,  5,  6, 10, 12  -1. 

,'.  L.CM.  of  fractions  —1. 
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7.  Find  the  G.C.M.  and  L.C.M.  of  60J,  67^.  44f,  84J,  707. 

50J,  67J,  44|,  84J,  707  -  ^,  ^^,  ^,  ^^,  707. 

G.  C.  M.  of  101,  202,  404,  505,  707  - 101. 

L.C.M.  of     2,     3,     9,     6,      1-18. 

.\  G.  C.  M.  of  fractions  «  J^  =.  S^J. 

L.  C.  M.  of  101,  202,  404,  505,  707  - 14, 140. 

G.C.M.  of     2,     3,     9.     6,      1-1. 

.'.  L.  C.  M.  of  fractions  » 14, 140. 

&  Find  the  G.  0.  M.  and  L.  0.  M.  of  f ,  f ,  f ,  f  },  ^. 

G.  C.  M.  of  4,  5,  6,  7,  8,    9  =  1. 
L.  C.  M.  of  5,  6,  7,  8,  9, 10  -  2520. 
.*.  G.  C.  M.  of  fractions       =  7^W* 
L.  C.  M/  of  4,  5,  6,  7,  8,  9   -  2520. 
G.  C.  M.  of  5,  6,  7,  8,  9,  10  =  1. 
.'.  L.  C.  M.  of  fractions       »  2520. 

9.  Find  the  G.  C.  M.  of  1^,  lif,  4f ,  }f 

iA.iH.4f,tt-ii«,-v,H. 

G.  C.  M.  of  15,  40,  30,  25  «  5. 

L.  C.  M.  of  14,  21,    7,  42  =-42. 

.*.  G.  C.  M.  of  fractions     =»  ^. 

L.  C.  M.  of  15,  40,  30,  25  -  600. 

G.C.M.  of  14,  21,    7,42=7. 

.-.  L.  C.  M.  of  fractions    =  a^  -  85f . 

10.  Find  the  G.  C.  M.  and  L.  C.  M.  of  18J,  57J. 

184  -  ¥.  67i  -  H^. 

G.C.M.  of  92, 115  =23. 

L.C.M.  of  5,     2-10. 
.-.  G.  C.  M.  of  fractions     =  }^  «  2^ 
L.  C.  M.  of  92,  115  -  460. 

G.  C.  M.  of  5,      2  - 1. 

.'.  L.  C.  M.  of  fractions     —  460. 
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11.  Find  the  a.  a  M.  and  L.  C.  If.  of  134(,  128|,  1I&|. 

134},128},115J-.H*.^.^, 

O.C.  M.  of  539,  385,  231 «-  77. 
L.C.M.  of4,  3,  2  «12. 

/.  G.  C.  M.  of  fractions    -  H  "  ^- 
L.  0.  M.  of  539,  385.  231  -  8085. 
G.C.M.  of4,  3,  2,  -1, 

/.  L.  C.  M.  of  fraotiona   »  8065. 

12.  Find  the  G.  C.  M.  and  L.  C.  M.  of  2}f ,  Iff  ^. 

2tf »  *T6»  lAf  ■■  aft  Vri  t/v- 

G.C.M.  of72,  112,  63  -1. 

L.  C.  M.  of  25,  75.  100  -  300. 

.*.  G.  C.  M.  of  fractions  *vfiir- 

L. CM.  of  72,  112,63  -1008. 

G.C.M.  of  25,  76,100  -25. 

.-.  L.  C.  M.  of  fractions  -  m^  =  40^^. 

13.  A,  B,  and  C  start  together  and  travel  round  a  cinmlof  islaad, 
in  the  same  direction.  It  takes  A  2|  days,  B  2| ,  C  2}  days  to  walk 
round  the  island.  They  travel  until  they  all  meet  at  the  point  of 
starting.  In  how  many  days  will  they  be  together  at  the  point  of 
starting? 

2J,2J.2}-i,V,V. 

L.C.M.  of7. 17,  23-2737. 
G.  C.  M.  of  3,  6,  8     -1. 
.-.  L.  C.  M.  -  2737. 

2737  days.  Am, 

14.  If  the  step  of  a  man  be  2}ft.,  and  that  of  a  horse  be  2fft.,  find 
the  smallest  number  of  feet  which  is  an  exact  number  of  man-paces 
and  of  horse-paces. 

2i.  2}  -  }.  V. 

L.C.M.  of7, 11-77. 
G.C.M.  of  3.  4   -1. 
/.  L.  C.  M.         -  77. 
77  ft;.  Ans. 
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16.  Find  the  largest  number  that  is  contained  without  remainder 
in  2i,  6A.  Hi  and  IdJ. 

2i  6A.  Hi.  19*  -  V.  W.  ¥.  H*. 
G.C.M.  of23.  115,  23,  115-23. 
L.  C.  M.  of  9,  18,  2.  6  -  18. 

/.  G.  C.  M.  -  fl  -  lA- 

EXEECISE  XXXVI. 

1.  Simplify  }J«*,  «}f i  Ti«h»  mi 

2709     2.         43785  _^  973  2436   ^   203  .         4087  ^  67 

6966"  18*        56835°°  1263'        567216  "47268         5063  "  83 

* 

2.  Which  \B  greater,  and  how  much,  {  or  ({  7 

7    19^56,    57  .    1?  ifl  greater  bv -L 

9-   24         72     •  ••   24  "•  ^•*'^' ^"^  72 

8.  Find  the  sum  of  3|,  2^,  5J,  7^,  l^. 
3i-h2A-f5H7A-flA-l^^'^*^Wo^^^'^^^-lSitt-2QA-^>M» 

4.  Simplify  5J  -  3f  +  2,1^  -  If. 

Sum  of  plus   terms  =  8{. 
Sum  of  minus  terms  =  5^. 

Difference  »  3^)^. 

6.  Simplify  1|  +  3i  -  2A  +  4  A  -  3 A- 

Sum  of  plus   terms  —  9^. 
Sum  of  minus  terms  -  6^. 

Difference  »  3^. 

6.  Simplify  m3^ 

31  +  3^      42  +  46     88      .  .      .^ 
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7^*9;   43i*87J;   gr  ^ 

:..,-A.[-g-^, 

«j.,„.Axf.|!|.l«. 

11     11 "  I     11     ^■ 

181    «"     11     11' 

85J     11     191     2101_„j, 

■'*i-i'<T-f-^^ 

^..t-|xf-f.l,: 
f'H.JxSxix?.' 

}X|       1     >      7     »     «■ 

a. 1x2-3. 

5i     W      1 

2 

loe+sj-Ax^-iS; 

17      17^17     889     „,, 

Jft-ffi-'T-^-* 

8.  Simplify  the  expra«ioiu:?Hx8;43i{x6}iei-.-ei;  5^x51: 

}iof«;Mo'A«ti»i|"'liH»l|Hi«!<txA!<ixt. 

4 

xf.f-»,, 

573 

1      5      fl     5 
*     ff      6~6' 

51-0x3-258. 

1 

Hx^-A- 
ff'^W    11' 

1     121. 
3~156' 

" 

[.x?x?x2-^- 

9     ^      3     5     16' 

lx?yT         ?        ?         1 

?^     11     S    7"ll 
f 
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9.  By  what  most  ^  hi  multiplied  to  obUdn  ^  7  j  to  obtain  f  7  i  to 
obtain  i?  }  to  obtain  f  7  f  to  obtun  }7 

2  6     1     ?        *  3 

3  6     l^X        •  2 

8     5     3^8     24       "• 

10.  %  what  moBt  4  t>e  divided  to  bb^ill  i 7  |  to  obtain  i?  {  to 
obtain  |7  |  to  obtain  4?  i  to  obtain  }?  8  to  obtain  7||7 

6     2     1^?~3'  8     6     4     8     32       "' 

fi 

2  3^7     8^3     24 

2^1^?X?-4;  5*8"7'^5-35  = 

3     6     1     ? 

6    6     ?^^       •  ^"     243^1     243       **• 

11.  What  nvmiber  exceed*  6f  by  4}? 

5|  +  4J  =  91^1^  -  9H  *  10^. 

12.  From  what  must  6|  be  subtracted  to  Uave  }  of  3^7 

13.  What  fraction  falls  short  of  ^^  by  ^  ? 

7       3  _^  35  -  9  _  26  _  13 
12     20^     60         60"°30* 

14.  What  fraction  is  that  to  which  y^  must  be  added  to  give  ^? 

11      5.^44-15^  29 
57     76*     228     ^228' 


ABITEKETIC. 


IS.  CoDTert  into  decimab:   {;  };  |i  {;  \.  |,  {,{;  ■ff.-f,.-f,. 


2)1.0 
0.5 

8)7.000. 
0.875 

4)1.0Q 
0.26 

16)1.0000 

0.0825 

3]hO 

0J)62& 
3 

4)3.00 
0.76 

8)1.000 

0.1875 

0.0625 

6 

0.3125 

0.0626 

0.125 

8)3.000 
0.375 

6J1.00 


11)3.00 


IS.  Convert  into  common  fraetioiiB:  0.16;  0.018;  0.129;  0.13; 
0.725:  0.625;  0.00625;  0.8125;  0.03125;  0.08;  O.M;  0.016;  0.5437; 
0,027;  0.277;  0.68494;   1.345. 


018     -*     -Ai 

0.03125 -AW, -A 

o.o.e    .,jh    -,1,; 

0.08     -rf,    -A 

0.125    -«(i,    -i: 
0.13       .*; 

0.725    -^fn,    -»: 

i  -Aa  -li 

0.64      -M      -A 
0.016    -M    -A 

0.6437    -1H»   -Hi 
0.027     -AS,     -rf, 
0.277    -SH    -A 

0.68494.  JJH»-!H 

1: 
Hi 

s  -mh  -Hi 

1.348    -IlH  -1«. 

1.136 

ixi.27     »X2A     H.,»..»     28     .       ■ 
UJS  lA       6  ^H^W     6     ^      ■ 
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18.  Multiply  6.954  by  5.303,  and  express  the  result  as  a  whole 

number  and  common  fraction. 

51 
6.954-6tt;    JW     175_8925_3g,,-, 

5.303  -  5Jjf ;     22       f^       242  "*' 

19.  Simplify  1}  of  2f  +  6j  -f-  2f  and  reduce  the  result  to  a  decimal. 
ltx2t  +  6J  +  2t-fxV  +  AxV-4i  +  2J-6^-6A-6.7. 

20.  From  what  number  can  4fJ  be  taken  9  times  and  leave  no 
remainder  ? 

4Hx9-^x2-i|i-40i. 

4 

21.  Of  what  fraction  is  17}  the  7th  part? 

17jx7-^x|-2|^-121}. 

22.  Add  f  0.35,  f ,  },  0.112,  45.28. 

I  +  0.35  +  J  +  }  +  0.112  +  45.28 

-  0.8  +  0.35  +  0.625  +  0.75  +  0.112  +  45.28  -  47.917. 

23.  Convert  into  decimals  1^ ;  ^;  ^;  ^;  \i;  ^;  ^ 

0.86  0.27  0.li42857  0.283 

15)13.  llJSloO  35)4.0000000  60)17.000 

0.736842105263157894  0.384615  01320754716981 

19)14.000000000000000000         13)5.000000        63)7.0000000000000 

24.  What  part  of  ff  is  y^  ? 


1241     73     X?     lUl     85 
5        17 

25.  ]>ivide  0.0015  by  0.012,  and  express  the  result  as  a  common 
fraction  in  lowest  terms. 

0.125 

12)1.500  0.125  -  }. 


170  ▲si'raiiitTie. 


20.  Convert  into  docimal^ :  ^ ;  ttIvt  :  H  •  f  • 
0.09375  0.00009375  0.2297  0.i41857 

32)3.00000  32)0.00300000  74)17.0000  7)1.000000 

27.  If  the  prodnct  of  two  facton  is  {,  and  one  factor  is  1^,  find 
the  other  factor. 

8      '     ?     »     2 

e 

28.  If  Uie  dividend  is  {\  and  th«  quotient  6|,  find  tiie  divisor. 

12       *     }3^;2     78 

29.  The  dividend  is  12^  qnetiont  3,  i^mfbinder  1^ ;  ^d  Uie 
divisor. 

30.  Find  the  0. 0.  M.  and  the  U  0.  M  of  633, 11^7,  Wh  .343. 


7 
7 


833        1127        1421        343 


119  161  gO.3 


17  23  29  7 

.G.C.M.-.7x7«49. 

L.  C.  M.  -  7»  X  17  X  23  X  29  -  3,889,277. 

31.  Arrange  in  order  of  magnitude  ^,  ff ,  }f ,  if,  }f . 

A-«*«.    H-«tt-    «-««.    M-mj.    ff-i«» 

.-.  the  order  of  magnitude  is  i^,  ^,  ff  if,  fj. 

32.  Find  the  L.  C.  M.  of  if,  ff  ^. 

L.C.M.  ofl5,  28.    65  .-39a 

G.CM.  of  17,  51,10^-17. 

/.  L.C.M.  of  fractions  -  W  -  22if . 

88.  Find  <^e  Q.  C.  M.  of  ff ,  V,  f },  and  6}. 

G.  C.  M.  of  66,  39,  91,  13  -  18. 
L. CM.  of  68,    2,64,    2-1088. 
,'.  G.  C.  M.  of  fractions    —  y^. 
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34.  Oonyert  into  commoii  firactions  in  lowest  term?:    7.2011; 
6.d54;   5.303;   21.396. 

7.26li  -  7f»M-  6.954 -6ftt  -6}J. 

6.303   -5f4J-5H.  21.?96-21ftt-21iVt. 

35.  Simplify  ^^  ^]^  "^  ^r'  ^. 

5i-7f-H28A  +  J        5i-A  +  t       5J      8* 


» »~p"»  \%\^  V 

6t  +  5ix3f-7i     6t4-17»-7t 
3^  +  24-4,^     -3i  +  24-4A 

^  945  +  2420  - 1015     2350  _  ,q  , , 
"  448  +  350-574   "  224  "   ^^' 

2t-U  +  ftA-  _ 616 - 330  +  2000 _ 2286 _ 2 
4j_2J  +  13tt     924  -  495  +  3000  "  3429  "  3 

88.  Simplify  (3.71- 1.908)  X  7.03 

2.8-,% 

(3.71  - 1.908)  X  7  03     1.803  x  7.03     12.66806     533403 
2.2-^  "    H-ih    "       2       "   • 

39.  Simplify  _JLl1_x  4  of  ii^lil. 
'^     ^*^^'  l^oft  +  lOi     '      13}of5i 

6t-f      X «  <rf ii-?L** 
IJoft  +  lOJ     '      13}of5i 

9 

?      2^     i^?      f^      8f      ;W     16      64      ^** 
2  9 


ABITHUSTIC. 


V         2.2  -  0.61  J  1| 

-41  +  2H-St  +  fti-""''^''VW"^"' 

41.  Simplify  0.9  of  f  of  f  of  16{. 

o..o„.„.,i5,-ix|x|><|-a-'*. 

2      2 

42.  Wlikt  part  of  I  U  1. 

i-'^x--- 

i"2     2"4' 

43.  Wh»t  port  of  0.390625  ii  0.05  7 

16 
0.05         A     P<..  I  _  16 
0.390625     If     25     ^     126 


0.09    _    A   _A_* 
0.2045      im     A     9 

-t  into  deciraala  jf  ;  |t :  f}. 

0,731 343283582O8P5522388O5970149265 
019.000000000000000000000000000000000 
0.378  0.84931606 

37)14.000  73)62.00000000 

C.  M.  of  three  uamben  it  15,  and  tlieir  I>.  C.  U.  ii 
niuDbereT 

460-(5x3)x  2x3x6 
6X3-16-O.C.M. 
15x2-30. 
16x3-46. 
iex6-7& 
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EXEECISE    XXXVII. 

1.  Bednce3yds.2fb.toinche8. 
3  yds.  2  ft. 


X3 

9 
_2 

lift. 
X_12 

132  in. 

2.  Reduce  4  mi.  124  rds.  to  feet. 

4  mi.  124  rds. 
X320 

1280 
124 

1404  rds. 
Xl6i 


6.  Reduce    82,976,432  in.  to 
miles. 


23166  ft. 

3.  Reduce  27  rds.  4iyd8.  to 

inches. 

27  rds.  4J  yds. 

X^ 

148^ 

xH 

152}  yds. 
X36 

5499  in. 

i.  Reduce  290  leagues  to  feet 

290  leagues. 
X3 

870  knots. 
X6086 


12 
3 

5i 


82976432  in. 


6914702  ft.  8  in. 


2304900  yds.  2  ft. 
2 


11 
320 


4609800 


419072  rds.  8  half-yds.  -  4 


1309  mi.  192  rds. 
1309  mi.  192  rds.  4  yds.  2  ft.  8  in. 

6.  Reduce  7  mi.  3J  yds.  to 
inches. 

7  mi.  3i  yds. 
X1760 

12320 
3i 

12323i  yds. 
X36 


443646  in. 

7.  Reduce  27  mi.  222  rds.  to 
inches. 

27  mi.  222  rds. 
X320 

8640 
222 

8862  rds. 
X5J 


48741  yds. 
X36 


5294820  ft. 


1754676  in. 


AftiTHHsna 

,  to  inches. 

X52BQ 

3T69360  ft. 

Xl2 


9.  Bednce  640,451  fL  to  mitca. 
31640461  ft. 
Bil  180160  Tdi.  1  ft. 
2 

» I36030Q 
820|   32754  rdB.  6  haJf-jardt  -  3  ydt. 
102iai-114rdi. 
102  mi.  U4  rdi.  3  y da.  1  ft. 

le.  Reduce  271,256  ia.  to  miles. 
121271266  in. 
3    22604  ft.    ....  Sin. 
6i|     7534  ydfl.    ...  2  ft 

2 

11115068 

33o|   1369  rdfl 9  half-yardi  -  i\  y&. 

4  mi 80  rda. 

4  mi.  80  rdl.  4^  7<is.    2  ft.  8  in. 

i  yd.  -  1  (t.  6  in. 

4  mi.  80  rde,  5  jdB.      1  ft  2  in. 


)dnce  723,064  ft.  to  miles. 


'I  4387B  rds.  G  half-yanlB  -  3  yds. 
137  mi.  36  rds. 
137  mi.  36  rdi.  3  yds.  1  ft. 
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12.  Bednce  238,205  in.  to  miles. 


12 
3 

5J 


233205  in. 


19433  ft 9  i 


m. 


6477  yds.  ...  2  ft. 
2^ 


11 

320 


12954 


1177  rds.  ...  7  half-ywed*  -  3i  y4^ 


3  mi.    ...  217  rds. 

3  mi.  217  rds.  3|yd8.   2  ft.  9  in. 
^yd.^lft.  6in. 

3  mi.  217  rds.  4  yds.   1  ft.  3  in. 
13.  Reduce  10  chains  to  inches. 


10  ch. 

4Prd8. 

660  ft. 
Xl2 

79^  in. 

14.  Badoee    289^185    in.    to 

fathoms. 

12)233185  in. 
6)19432  ft.  1  in. 
3238  fath.  4  ft. 

3238  fath.  4  ft.  1  in. 


16.  If  the  height  of  a  horse 
he  16  hands,  how  many  f*B6t  is 
his  height  ? 

16  hands 

12)64  in. 
5  ft.  4  in. 

16.  If  a  train  move  40  ft.  in  a 
second,  what  is  its  rate  in  miles 
per  hour  ?  (O^e  hour  -  3600 
seconds.) 

3600 

40  ft. 

5280)144000  f^. 

Zma  mi. 

-  27A  mi. 


Exercise  XX^IVIII. 


1.  Reduce  92,638  sq.  yds.  to 
inches.            ^2638  sq.  yds. 
X9 

333742  sq.  ft. 

Xl44 


120058848  sq.  in. 


S.  Reduce  1,223,527  sq.  in.  to 
yards. 

144^)1228527  sq.  in. 

9)8496  sq.  ft.  103  sq.  in. 
944  sq.  yds. 

d44  sq.  yds.  108  sq.  in. 


ARITBUETIO. 


.  Bednca  721  sq.  m 
721  sq.  D 


4.  Rednce  34,728  sq.  jde.  to 

30i)34729  »q.  yds. 

121)138916 

1148  Bq.  iAm.  8  qnarter- 
aq,  yds.  —  2  8q.  yds. 
1148  sq.  rds.  2  aq.  jde. 

6.  Bedacs  1  A.  to  feet. 


4840  Bq.  ydB. 


6.  Beduce  3  A.  107  eq.  ids. 
27  sq.  yds.  7  aq.  ft  23  iq.  in.  lo 
inclies. 


587  Bq.  rds. 
X30J 


177561 

27 

17783}  aq.  yds. 


X144 
23048748 


144)99894712  aq.  in. 

9)693713  Bq.  ft.  40  aq.  in. 
30i)77079  aq.  yds.  2  aq.  ft. 

121)308316 
160)2548  aq.  tde.  8  qnarter-ydB.  =  2  Bq.  yds. 
15  A.  148  Bq.  rde. 

16  A.  148  sq.  rds.  2  sq.  yds.  2  sq.  ft.  40  tq,  in. 
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8.  Bednce  15,376  sq.  yds.  to  acres. 

30J)15376  sq.  yds. 
4 

121)61504 

160)508  sq.  rds.  36  qaarter-sq.  yds 

3  A.  28  sq.  rds. 

3  A.  28  sq.  rds.  9  sq.  yds. 

9.  Bednce  562,934  sq.  in.  to  rods. 

144)562934  sq.  in. 

9)3909  sq.  ft.  38  sq.  in. 
30^)434  sq.  yds.  3  sq.  ft. 


9  sq.  yds. 


121)1736 

14  sq.  rds.  42  qnarter-sq.  yds.  ^  10}  sq.  yds. 

14  sq.  rds.  10}  sq.  yds.  3  sq.  ft.  38  sq.  in. 
« 14  sq.  rds.  10  sq.  yds.  7  sq.  ft.  110  sq.  in. 


Exercise  XXXIX. 


1.  Bednce  7  en.  yds.  13  en.  ft. 
to  cubic  feet. 

7  en.  yds.  13  en.  ft. 
XJ7 

189 
J3 

202  en.  ft. 

2.  Bednce  25  en.  yds.  5  en.  ft. 
143  en.  in.  to  cnbic  inches. 

25  en.  yds.  5  en.  ft.  143  ca.  in. 
X27 

675 
5 

680  en.  ft. 

X1728 


1175040 
143 


1175183  en.  in. 


3.  Bednce   74,325  en.   in.  to 

cnbic  feet. 
1728)74325  en.  in. 

43  en.  ft.  21  en.  in. 
43  en.  ft.  21  en.  in. 

4.  Bednce  439,000  en.  in.  to 
cnbic  yards. 

1728)439000  en.  in. 

27)254  cu.  ft.  88  en.  in. 
9  cu.  yds.  11  cu.  ft. 
9  en.  yds.  11  en.  ft.  88  cu.  in. 

6.   Bednce  921,730  en.  in.  to 
cnbic  yards. 

1728)921730  cu.  in. 

27)533  cu.  ft.  706  en.  in. 

19  cu.  yds.  20  cu.  ft. 

19  en.  yds.  20  en.  ft.  706  cu.  in. 
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6.  Wood  cut  in  lengths  of 
4  ft.  is  piled  to  a  height  of  3^  ft. 
How  long  must  the  pile  be  to 
contain  a  cord  ? 

X4   ft. 
14  sq.  ft. 

9fft. 

14)128 
126 


7.  A  pile  of  wood  127  ft.  long, 
4  ft.  wide,  and  3  ft.  8  in.  high  is 
sold  for  $  ^  a  cord.  How  much 
money  is  receiyed  for  it  ? 

127  ft. 
X4ft. 

508  sq.  ft. 
X3f 

14t{  cd. 
X|7 

llOlil- 9 101.86. 


EXEECISE    XL. 


1.  Eeduoe  3  pks.  5  qts.  1  pt. 

to  pints. 

3  pkB.  5  qtfi.  1  pt* 

X_8 

24 
6 

29qtii. 
X_2 

53 
1 

59pt8. 

2.  Reduce  4234  pts.  to  bnshela. 
4234  pts. 


2 
8 
4 


2117  qts. 


264  pks.  5  qts. 


d.  Reduce  24  gals.  2  qts.  1  pt 
2  gi.  to  gills. 

24gBl.2qts.lpt.2gi 
X4 

96 
2 

98  qts. 

196 
1 

197  pte. 
X4 

788 
2 

'r96gi. 


66  bu. 
66  bu.  5  qts. 

4.   Reduce  272  liquid  quarts  to  dry  quarts. 

272  X  67J  .  S  ^  ^  ^  _5_  _  93_5  _  233t  qte. 

If 


W 


TEAOHSBS    EDITION. 


185 


6.  Bednce  400  dry  quarts  to  liqaid  quartB. 

16  80 

571"^^     T     ?»     T"       11 

11 


465j^qtB. 


6.  ExpreBB  a  biuhel  in  cubic  feet,  carrying  the  decimal  to  three 

places. 

1.244 

1728)2150.420 

7.  Express  a  cubic  foot  as  the  decimal  fraction  of  a  busheL 

0.8036 
215042)172800.0000 

8.  Beduce  1715}  bushels  to  pints. 

1715}  bu. 
X64 

109792  pts. 

9.  S047  gals,  td  barrek. 
3047     3047..  2      6094 


31i 


X-=z^ 


63       63 


-  mi  bbl. 


1.  Beduce  27,587  grs.  to  pounds 
troy. 

24)27587  gis. 
20)1149  dwte.  11  grs. 
12J57  oz.  9  dwt. 
4  lbs.  9  oz. 

4  lbs.  9  oz.  9  dwt.  11  grs. 


Exercise  XLI. 

3.  Beduee  136,851  oz.  to  tons. 
16)136851  oz. 
100)8553  lbs.  3  oz. 
20)85  cwt.  53  lbs. 
4  t.  5  cwt. 

4  t.  5  cwt.  53  lbs.  3  oz. 


2.  Beduce  34,652  lbs.  to  long 
tons. 

112)34652  lbs. 

20)309  1.  cwt.  44  lbs. 
15 1. 1.  9  1.  cwt 

15 1. 1.  9 1.  cwt.  44  lbs. 


4.  Beduce  864,205  grs.  (troy) 
to  pounds. 

24)864205  grs. 
20)36008  dwts.  13  grs. 
12)1880  oz.  8  dwts. 
150  lbs. 

160  lbs.  8  dwt0. 13  grs. 
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ff.  Radnca  864,205  gra.  (apoth.) 
to  ponnds  avoirdapois. 

123ms  IbB. 
7000)864205 
123Hgi-123Attlb«. 

-1231ba.?OE.6.2dn. 

6.   Redace  5  Ibi.  7  i>e.  6  dwta. 
12  gra.  to  grains. 

51be.7oi.6dwt.l2gri. 


67  0*. 
X20 

1340 

6 

1316  dwt. 
X24 

32304 

12 

32316  gra. 

7.  Reduce  745  Iba.avoirdnpoia 
to  ttoy  weight. 

1. -»<»«,  lb., 
oz.  11  dwt  16  gw. 

745  lb8.   troy  to 

.iBht. 


<Jfill». 


-  613^  lbs. 

=.ai3ib8. 7ji<i"- 


9.   Redace  23,047.125  in.  U 

16)23047125  dra. 

16)1440445  oz.  5  difc 
100)30027  Iba.  13  ol 
20)900  cwt.  27  lb.. 
45  t. 

45 1.  27  tbs.  13  oi.  5  dn. 


16)90252381  dre. 
16)5640773  oz.  13  dr.. 
100)3:^2548  lb«.  5  oi. 
20)3n25  cwt.  48  lb«, 
176  t.  5  cwt. 
6  t.  6  cwt.  48  Ibe.  5  os.  13  dn. 


11.  Bedace  1  pint  to  min 
1  fl.  oz.  xvj. 


16  fl.  dnn.  viij. 
_8 
128  "l  li. 


12.  Reduce  8000  it^  to  ounce.. 


8)136  m  Ix.  20  m,. 
16fl.drtn.viij.6inb. 

3,  dnn.  viij.  5  nj^  li.  20  in_. 
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Exercise  XLII. 


1.  Rednce  6  hrs.  17  min.  25 
sec.  to  seconds. 

6  hrs.  17  min.  25  sec. 
XJO 

360 
17 

377  min. 
X60 


22620 
25 

22645  sec. 

2.  Redace  1  yr.  13  dys.  4  min. 

to  minutes. 

1  yr.  13  d.  4  min. 

X365 

365 
_13 

378  d. 
X24 

9072  h. 
X60 


644320 
4 

544324  min. 

3.  Redace  48,567  min.  to  days. 

60)48567  min. 
24)809  hrs.  27  min. 
33  d.  17  hrs. 

33  d.  17  hrs.  27  min. 

4.  Redace  742,392  sec.  to  days. 

60)742392  sec. 
60)12373  min.  12  sec. 
24)206  hrs.  13  min. 
8  d.  14  hrs. 

8  d.  14  hrs.  13  min.  12  sec. 


6.  Find  the  number  of  days, 
reckoning  from  noon  of  the  one 
to  noon  of  the  other,  between  the 
following  days  in  the  year  1880: 
July  4  and  December  2 ;  Febru- 
ary 1  and  May  29;  January  3 
and  October  15;  also,  between 
December  25,  1880,  and  May  25, 
1881. 


27  d. 

28  d. 

28  d. 

6d 

31  d. 

31  d. 

29  d. 

31  d 

30  d. 

30  d. 

31  d. 

28d 

31  d. 

29  d. 

30  d. 

31  d 

30  d. 

118  d 

31  d. 

30  d 

2d. 

X.LSJ    U. 

30  d. 

25d 

51  d. 

31  d. 
31  d. 
30  d. 
15  d. 

161  d 

286  d. 

6.  How  many  minutes  are 
there  from  midnight  of  March  7 
to  midnight  of  Jane  20  ? 

24  d. 

30  d. 

31  d. 
20  d. 

105  d. 
X24 

2520  hrs. 
X60 


161200  min. 
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7.  Find  the  unmber  of  seconda 
from  eight  o'clock  MoDiJaj  morn- 
ing till  Biz  o'clock  the  next  Sat- 
nrdaf  eveniog. 

IShn. 

21  hn. 

24hra. 

24hi& 

24  hn. 

18  hn. 
130  hn. 


8.  Which  of  the  jean  1600, 
1656,  1700,  1734,  1800,  1S18, 
1880,  1900,  1924,  2000  are  lesp 

1600  (diviaible  by  400). 
165a  "         "       4). 

1880  •'         "       4). 

1924  "         "       4). 

2000  ••         "  400). 


.   Reduce  2°  30'  25"  to  secondi. 
2"30'25" 


150' 
x60 
9000 


£XEKCI8E   XLIII. 

3.  Reduce  56,760"  to  d^eM. 


60)56760" 
80)946' 
15"  *6' 


4.  Bwlnce  212,221"  to  d^raee. 


s  15'  3'  22"  to  BOconde. 
16°  3'  22". 


B.  The  huur  and  minuts  handi 
a  watch  form  an  angle  of  how 
mauy  degreei  at  3  o'clock?  at 
4  o'clock?  at  6  o'clock!  at  7( 
o'clock?  ttt  11  o'clock?  at  12 
o'clock? 
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2i 

12 


1 

1 


80°. 


A-i-120°. 


4 


A-30». 


6.  How  many  gdographical  miles  in  the  width  of  the  torrid  zone 
(46^  550  ?    ^o^  ^^^7  statute  miles  7 

46«  55/  46*^  55^  '  46JJ^  -  46.91f 

X  eo  46.91} 

X  69.16 


2760 
55 

2815^ 
»  2815  geog.  mi. 


^244.7566} 
-  a244.?&f  slat  mu 


Exercise  XLIV. 


1.  Reduce  £583  6  a.  8  d  to 

pence. 

i&583  6  «.  8  d 
X20 

11660 
6 

1X6664. 
Xl2 

139988 

8 

140000 d 

2.  Beduce  £79  16s.  ll^d  to 

farthings. 

£79  18«.  ll^d 
X20 

1580 
18 

1598  «. 
Xl2 


19176 

lU 

19187i  d. 
X4 

76750  fer. 


3.  Beduce  28,572  d,  to  pounds. 

12)28572  d. 
20)2381  g. 
£11910. 


4.  Beduce  272,191  d.  to  half- 
sovereigns. 

12)872191  d 
10)22682  «.  7  4. 

226Shalf-Bov.  2<. 

2268  halfH»T.  24.  7  d 


6.  Beduce  27,281  crowns  to 
guineas. 

27281  half-crowns. 
5 


21)136405  z, 

6495  g.  10  8. 


ASITHHETIC. 


CO  1,716,114  gnincM 

9.  Rednce     286,347    Im.  to 

1716114  y. 
X21 

16038394  I. 
;i801B19  14 1 

4)286347  for. 
12)71586  d.  3  far. 

6)5965  ..  6  d 
1193  crowna. 
1193  crowns  6d3fat. 

cs     291,374    fcr.     to 

10.   BedDce20francBtodollui. 

10.193 

t291374  fw. 

X20 

3172843 A  2£m. 

iO)6070«.  3d. 

£303  lOi. 

$3.86 

S10».  3rf.  2fcr, 

I0.23S 

xao 

!e709,126AtognmeM. 

¥4.76 

n709126(i. 

12.  Reduce  5  roubles  todoUan. 

Zl)69093  ..  10  A 
2S13f.  20 1. 

10.734 
X5 

3j.  20..  lOA 

$3.67 

J  the  whole  earn  of  money  in  a  box  coataiaing  35  soier- 
alf-Bovereigns,  13  crovriiB,  41  half-crowns,  and  85  shilling 

overeigDB    -  700 «. 
ialf-90v.       -2701. 

20)1222^.. 
£61  21 .. 

T0WQ8          =65.. 
ialf-crowiu^l02ji. 
hillingB      -   85t 

.£612i.  6<i. 

1222i.. 

EXERCIS 

B  XLV. 

eaa  59"  P,  in  Centigrad 

69"  F,  is  27"  abo 

vo  freeiing-point. 

fx5-ie.o. 

k.i.^2.^ 
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2.  Express  77°  F.  m  Centigrade  scale ;  in  Reaumur's  scale. 

770  F.  =  45®  above  freezing-point. 
5  5 

^  X  -  C.  =  25°  C.  ^  X  -  R.  -  20°  R. 

3.  Express  950°  F.  in  Centigrade  scale ;  in  Reaumur's  scale. 

950°  F.  -  918°  above  freezing-point. 

102  102 

§2?  X  -  C.  -  510°  0.  2Sx-R.=-408°  R. 

19  1       ^ 

4.  Express  —  40°  F.  in  Centigrade  scale  ;  in  Reaumur's  scale. 

—  40°  F.  «»  72°  below  freezing-point. 
i  of-  72°  C.  -  -  40°  C.  J  of  -  72°  R.  -  -  320°  R. 

6.   Express  —  4°  F.  in  Centigrade  scale  ;  in  Reaumur's  scale. 
—  4°  F.  =  36°  below  freezing-point. 
i  of- 36°  C.--20°  C.  J  of- 36°  R.  -  -  16°  R. 

6.  Express  10°  C.  in  Fahrenheit's  scale ;  in  Reaumur's  scale. 
10°  C.  - 1  of  10°  +  32°  F.  -  50°  F.        |  of  10°  R.  -  8°  R. 

7.  Express  22°  C.  in  Fahrenheit's  scale ;  in  Reaumur's  scale. 
22°  C.  -^f  of  22°  -I-  32°  F.  -  71*°  F.        |  of  22°  R.  -  17f°  R. 

8.  Express  —  30°  C.  in  Fahrenheit's  scale ;  in  Reaumur's  scale. 
30°  C.  =  {  X  -  30°  -I-  32°  F.  «  -  22°  F.       j  x  -  30°  R.  =  -  24°  R. 

9.  Express  —  llf°  C.  in  Fahrenheit's  scale ;  in  Reaumur's  scale. 
llf°C.=-|x-lH°  +  32°F.  =  llf°F.       ix-llf°R.--9f°R. 

10.  Express  4°  R.  in  Fahrenheit's  scale ;  in  Centigrade  scale. 
4°  R.  =  I  of  4°  -i-  32°  F.  =  41°  F.  f  of  4°  C.  =  5°  C. 

11.  Express  12°  R.  in  Fahrenheit's  scale ;  in  Centigrade  scale. 
12°  R.  =  t  of  12°  -f  32°  F.  =  59°  F.        J  of  12°  C.  =  15-^  C. 


ARITHBtlTIO. 

-  "-"--Miboit'iBcale;  in  Centigrade  wale. 
-13»F.       J  of- 20°  C.-- 25°  C. 

lit's  Kftle;  is  Btenmur'*  acak. 

de  i»l« ;  in  B4ftiuaiir'a  scale. 
cm  freezing-point. 


3S      126       3} 
i- 


151 

55 

29| 

0 
6 

70 
108 

161 

56 

29 

7 

34 

6. 

6bn 

AddSba.3pk 
2  pkB.  7  qU. ; 

6qt. 
7bu. 

Ipt 
Ipk 
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1  qt.  1  pt. ;  1  pk.  7  qts. ;  2  bu.  3 


pks.  1  pt. 
5 

pk8. 

3 

9t8. 

6 

pto. 
1 

6 

2 

7 

0 

7 

1 

1 

1 

0 

1 

7 

0 

2 

3 

0 

1 

23 


0 


6 


7.  Add  48  1. 13  cwt.  75  lbs.  6 
oz.  4  drma. ;  25  t.  12  cwt.  27  lbs. 
8  oz.  13  drms.;  51  t.  10  cwt.  44 
lbs.  15  drms. ;  80  t.  5  cwt.  6  oz. ; 
19  cwt.  27  lbs. ;  25  lbs.  8  oz.  10 
drms. ;  5  t.  5  cwt.  5  oz. 

t.        <nrt.        lbs.        OS.        dn. 


48 

13 

75 

6 

4 

25 

12 

27 

8 

13 

51 

10 

44 

0 

15 

80 

5 

0 

6 

0 

0 

19 

27 

0 

0 

0 

0 

25 

8 

10 

5 

5' 

0 

5 

0 

212       6 


0 


10 


8.  Add  50  gals.  3  qts.  1  pt.  3 
gi. :  12  gal.  1  qt.  1  pt.  1  gi. ;  5 
gals.  2  qts.  1  pt.  2  gi. ;  75  gal.  3 
qts.  1  pt.  3  gi. ;  80  gals.  3  qts.  0 
ptfi.  1  gi. ;  17  gals.  1  qt.  1  pt.  3 


50 

3 

pti. 
1 

gi. 
3 

12 

1 

1 

1 

5 

2 

1 

2 

75 

3 

1 

3 

80 

3 

0 

1 

17 

1 

1 

3 

243 


0 


9.  Add  13  lbs.  4  oz.  8  dwt.  6 
grs. ;  25  ibs.  8  oz.  13  dwt.  20  grs. ; 
8  lbs.  11  oz.  14  grs. ;  20  lbs.  16 
dwt.  8  grs. ;  15  lbs.  9  oz.  12  dwt. ; 
4  oz.  3  dwt. 


Ibi. 

01. 

dwfe. 

gn. 

13 

4 

8 

6 

25 

8 

13 

20 

8 

11 

0 

14 

20 

0 

16 

8 

15 

9 

12 

0 

0 

4 

,3 

0 

84 


14 


0 


10.  Add  4  gals.  3  qts.  1  pt. ; 
3  gals.  2  qts.  1}  pts. ;  12  gaU.  3 
qts. ;  14  gals.  1|  pts. ;  5  gals.  2 
qta.  1  pt. 


Efi^ 

qio. 

ptB. 

4 

3 

1 

3 

2 

li 

12 

3 

0 

14 

0 

H 

5 

2 

1 

41 


0 


11.  Add  60<»  50^  50^^  20°  41' 
52'^' ;  30°  25'  20'' ;  20°  32'  43". 


60 

50 

50 

20 

41 

52 

30 

25 

20 

20 

32 

43 

132 


30 


45 
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EXEBOIBE  XLVII. 


1.  Subtract  23  1b«.  8  DE.  19 
dwt.  10  gn.  from  58  Ibe.  6  oz.  IT 
dwt.  21  gn. 


2.   SnbtrsctF 

pL  hoin  5  ba.  3 


bn.  1  pk.  a  qta.  1 


8.  Subtract  32  CD.  yda.  13  en. 
rt.  160O  CO.  hi.  from  39  ca.  yda. 
IT  CD.  ft  1400  CD.  Id. 


39 
33 

IT          1400 
13          1600 

3          1528 

£92  15  1.    1}  d. 
..44  ■ 

13            4 
15            IJ 

18           2  3  far. 

22g^3qts.lpt 

2qto. 

2  0 

3  1 

6.  Subtract  17 1.  7  cwt.  IT  ibi 
3oz.  10dn>.  from  25  t.  13  cnt. 
15  lbs.  12  OE.  5  dm. 


7.  Sabtract  13  A.  150  nq.  rds. 
)8  sq.  ft.  10  sq.  in.  from  20  A. 


173i      134 

i-    36 


».  Subtract  2  yra.  213  dyi.  IT 
hrs.  from  3  yrs.  147  dye.  H  hrs. 


10.  Sabtract  3  mi.  217  rda.  4 
yd?.  1  ft.  3  iu.  from  4  mi.  100  ids. 
3  yda. 
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Exercise  XL VIII. 


1.  Multiply  £31  2  «.  6J  d  ^7 


8. 


31 


2 


8 


249 


0 


2.  Multiply  19  gals.  3  qts.  1 
pt.  by  70. 

qta.  |rta. 

3  1' 

70 


19 


1391 


0 


3.  Multiply  3  lbs.  4  oz.  8  dwt. 
10  gre.  by  10. 


dwt. 

8 


gn. 
10 
10 


33 


8 


4.  Multiply  5  t.  10  cwt.  67 
lbs.  by  10. 

Ibf. 

67 
10 


5 


owt. 

10 


55 


6 


70 


63 


6.  Multiply  43  bu.  2  pks.  by 


43 


304 


2740 


2 

2 
9 


6.  Multiply  15  wks.  3  dys.  5 
hrs.  12  min.  by  7. 


wki. 

15 


dys. 

3 


hn. 


min. 

12 
7 


108 


12 


24 


7.  Multiply  5  cu.  yds.  IG  ca. 
ft.  371  cu.  in.  by  6. 


on.  yds. 

5 


on.  fL 

10 


en.  in. 

371 
6 


32 


498 


8.  Multiply  27  A.  76  sq  ids. 
22  sq.  yds.  5  sq.  ft.  by  90. 

A.    aq.  Tda.  aq.  yda.  aq.  ft. 

27      76      22      5 

9 


247      50      21J    0 
HH 

247      50      21      4J 

10 

■q.  ml. 

3      553      27        3 J    0    .q.m. 

J  =  2      36 

3      553      27        3      2      36 
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9.  Multiply  32  rds.  3  yds.  1  ft.  by  57. 

57                                67  57 

X_l                              X3  ><^ 

3)67                              171  1824 

19  34 


19  yds. 


5i) 190  320) 1858 

_2  5  mi.  258  rds. 

11)380 

34  ...  6  half-ydfl. «-  3  yds. 
6  mi.  258  rds.  3  yds.  4i^» 


10.  Multiply  34  dys.  10  hrs.  13  min.  t2  sec.  by  108. 


60| 


108  108 

Xl2  xia 

611296  1404 

10 1  216  _31 

21...Amin.-36flec.  60)il425 

23  ...  45  min. 


108  108 

XlO  x_34 

1080     •  3672 

23  46 

24)1103  365)3717 

45  ...  23  hn.  10  .  .  .  67  dys. 

10  yre.  67  dys.  23  hrs.  45  min.  36  sec.  Ana, 


11.  Multiply  6  mi.  126  rds.  19  yds.  6  in.  by  7126. 

7125  7125 

X  6  X  19 


12 

42750 

135375 
1187 

6i) 136562 
2 

11)273124 
24829  . . 

3 

3562  ...  6  in. 

1187 ...  1  ft. 

.t-2lyds. 

TEACHBES    EDITION. 


197 


7125 
X126 

320)897750 

2883  ...  19  jds. 


7125 
X5 

35625 
2883 


38508  mi. 
38,508  mi.  19  r<Ja.  2^  yds.  1  ft.  6  iu.  =  38,508  mi.  19  rdfl.  3  yds.  Ans. 

la.  Multiply  11  S  5  32  3  11  grs.  by  2197. 

2197  2197 

XU  X2 


20)24167 
1208.. 

.7gr8. 

4394 
1208 

3)5602 

1867  ...  1  9. 

8197 
X5 

2197 
Xll 

10985 
1867 

24167 
1606 

8)12852 
1606.. 

.43. 

12)25773 

2147  lbs.  9  J. 

2147  lbs.  9  5  4  3  1  3  7  grs.  ilrw. 

Exercise  XLIX. 

1.  Divide  54  mi.  124  rds.  1  yd.  2  ft.  6  in.  by  33. 


ad. 

33)54 

rdi. 
124 

n- 

ft. 

2 

In. 

6(1 

33 

33)72i(2 

21 

66 

X320 

6i 

6720 

X3 

124 

?!.* 

33)6844(207 

Xl2 

66 

258 

244 

6 

231 
13 

33)264(8 
264 

X_5J 

72i 

1 

mi.  207  rds.  2  yds. 
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2.  Divide  5  cu.  yds.  1  ca.  ft. 
84  cu.  in.  by  1716  cu.  in. 

CO.  ydi.    eu.  ru     on.  In. 

6        1        84 
X_27 

135 
_1 

136 
X1728 

235008 
84 

1716)235092(137.  Arts. 

3.  Divide   8426  wks.    6  dys. 
21  hrs.  10  min.  21  sec.  by  1029. 

wki.      dyi.   brs.     mln.     aeo. 

1029)8426    6    21     10    21(8 
8232 

194 
_x7(+6) 

1029)1364(1 
1029 

335 
X24 

8040 
21 

1029)8061(7 
7203 

858 
X60 


1029)51490(50 
5145 

40 
60 


2400 
21 


1029)  2421  (2^1^  =  2JiJ. 
2058 

363 

8  wks.  1  dy.  7hrs.  SOmin.  2Jfj8ec. 

Ans. 


4.   Divide  £394  2*.  lOJiby 
JE5  2«.  4Jd 

£394  2  8.  10 J  d.  =  378,378  far. 
£5  2«.4id.  =  4914  far. 

77.  Am. 
4914)378378 

6.  Divide  22  wks.  2  dys.  by 
11  brs.  31  min.  12  sec. 

22  wks.  2  dys.  =  13,478,400  sec. 
1 1  hrs.  31  min.  12  sec.  =41,472  sec. 

325.  Am. 

41472)13478400 

6.   Divide   74,128  sq.  mi.  517 
A.  80  sq.  rds.  by  10,000. 

sq.  mi.         A.     sq.  T.\f. 

10000)74128  517  80(7 
70000 

4128 
X640 


2641920 
517 


10000)2642437(264 
2640000 

2437 
X160 


389920 
80 


10000)390000(39 
390000 

7  sq.  mi.  264  A.  39  sq.  rds.  Am. 

7.  Divide  38°  37^  42^'  by  5*> 
31^  6^^ 

38°  37'  42^'  =  139,062''^ 
5°  31'  6''  =  19,866''. 

19866)139062(7.  Am. 
139062 
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Exercise  L. 


1.  Find  the  valne  of  f  of  a 
mile. 

f  mi. «  #  of  320  rds.  =  256  rds. 

Ana. 


2.  Find  the  value  of  ^  of  an 
acre. 

^  A.  =  ^  of  160  sq.  rde. 
»  30  sq.  rds.  Aris, 


3.  Find  the  valne  of  }  of  a 
hundredweight. 

t  cwt.  =  I  of  100  lbs.  -  62i  Iba. 
^  lb.  =  ^  of  16  oz.  =  8  oz. 
62  lbs.  8  oz.  Ana. 

4.  Find  the  value  of  |  of  a 
pound  sterling. 

£}  =  §of208.  =  13J«. 
J«.  =  Jof  12rf.  =  4d 
13  8.  4  d.  Ana, 


5.  Find  the  value  of  ^  of  a  mile. 

■ft  mi.  =  ft  of  320  rds.  =  261ft  rds. 
ft  rds.  =»  ft  of  6J  yds.  =  ^  yds. 
}  yd.  =  J  of  3  ft.  =lift. 

J  ft.  =  J  of  12  in.       =6  in. 

261  rds.  4  yds.  1  ft.  6  in.  Ana. 

6.  Find  the  value  of  ft  of  an  acre. 

ft  A.  =  ft  of  160  sq.  rds.  =  lOlft  sq.  rds. 
ft  sq.  rds.  =  ft  of  30 J  sq.  yds.  =  24f  sq.  yds. 
J  sq.  yds.  =  }  of  9  sq.  ft.  «=  6}  sq.  ft. 

J  sq.  ft.  =  }  of  144  sq.  in.     =  108  sq.  in. 

101  sq.  rds.  24  sq.  yds.  6  sq.  ft.  108  sq.  in.  Ans. 


7.  Find  the  value  of  ^  of  a 
degree. 

J«  «  J  of  6(K  -  26}^ 
f  ^  «  f  of  eO^^  =  40^^ 

26'  40'^  Ana. 


8.  Find  the  value  of  }  of  a 
year. 

}  yr.  -  J  of  365  dys.  «  121 1  dys. 
J  dy.  =  I  of  24  hrs.  =  16  hrs. 

121  dys.  16  hrs.  Ana. 
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9.   Find  the  value  of  0.15625 
of  a  bushel. 

0.15625  bu. 
Xi 

0.625  pkfl. 
X8 


■ri^A^ta^ 


5  qts.  Ans. 

10.  Find  the  value  Off  0.625  of 

galloii* 

0.625  gal. 
X4 

2.5  qt8. 
X2 

Ipt. 
2  qts.  1  pt.  Ans, 


11.  Find  the  value  of  0.876  of 

a  leap-year. 

0.875 
X366 


320.25  dys. 
X24 

6  hsi. 

320  dys.  6  hrs. 

12.  Find  the  value  of  0.325  of 

a  pound  troy. 

0.325  IbB. 
Xl2 

d«9  OK. 

x20 


18  dwt. 
3  oz.  18  dwt.  Ans. 


Exercise  LI. 

1.  Find  the  value  of  6f  of  3  A.  101 J  sq.  rds. 


A. 

3 


5)6  2021 


72    16  sq.  yds.  1  fiq.  ft.  28|  sq.  in. 


A. 

3 


sq.  rds. 

lOU 
X6^ 


21 
1 


128 

72 


sq.  Yds. 

16 


sq.ft. 


sq.  In, 

J8J 


23 


40        16 


2.  Find  the  value  of  If  of  7 
hrs.  21  min.  27  sec. 


hrs. 

7 


mln. 

21 


MO. 

27 
X3 


7)22 


21 


3 

7 


9 
21 


llf 
27 


10 


30 


38f 


1      m 

3.  Find  the  value  of  10.0175  of 
1  dy.  13  hrs. 

10.0175 
X  37  hrs. 

370.6475 
X60 

38.85  min. 
X60 

51  sec. 

370  hrs.  38  min.  61  sec.  =»  15 dys. 

10  hrs.  38  min.  51  sev.  Am. 
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4.  Find  the  value  of  11^^  of 

10  ydb.  2  ft. 

34 

in. 

yd.. 

ft. 

In. 

10 

2 

X7 

12)75 

0 

m 

6 

0 

m 

yds. 

ft. 

In. 

10 

2 

31 

xl7 

182 

2 

6f 

6 

0 

4« 

1«9  0        4A 

34  rds.  2  yds.  0  ft.  4^^  in.  Am. 

5.  Find  the  valne  of  0.01284 

of  14  mi. 

0.01284 
X  14  mi. 

0.17976  mi. 
X320 

57.523^  rd«. 

2.8776  yds. 
X3^ 

2.6^28  ft. 
X12' 

7.5936  in. 
57  rds.  2  yds.  2  ft.  7.5936  ia.  Ant. 

a  Find  the  value  of  0.42776 
of  12 1.  10  cwt. 

10  cwt.  -  i  t. 

0.42776 
X  1 24 1. 

5.347  t. 
X20 

6.94  cwt. 
XlOO 

94  lbs. 
5  t.  6  cwi  94  lbs.  Am. 


7.  Find  the  value  of  |  of  1  lb. 
+  3}  oz.  +  5f  dwt. 

^  lb.  =  f  of  12  oz.  =  4^  oz. 
4f  oz.  +  3  j  oz.  =  8^  oz. 
^  oz.  =-  ^  of  20  dwt.  =  I  dwt. 
J  dwt.  +  5f  dwt.  =.  6J  dwt. 
J  dwt.  =  t  of  24  grt.  =  2}  grs. 

8  oz.  6  dwt.  2f  grs.  Aiis. 

8.  Find  the  value  of  0.35  of 
4  lbs.  5  oz.  6  dwt.  16  grs. 

0.35  =  T^  =  A- 


Ibsw 

OS. 

dwt. 

grs. 

4 

5 

6 

16 
X7 

20)31 


6 


6      13 


16 


8  Ans. 


9.   Find   the  value   of   3.726 
mi.  —  33.57  rds. 

3.726  mi. 
X320 


1192.32  rds. 
33.57 

1158.75  tds. 

=■  3  mi.  198  rds.  4  yds.  4 J  in.  Am. 

10.  Find  the  value  of  ^  of  a 
year  +  -^  of  a  week  +  ^  of  an 
hour. 

^  yr.  =  ^  of  365  dys.  =  15  dys. 

^  wk.  =  -^  of     7  dys.  =  1 J  dys. 

J  dy.  =   \  of   24  hrs.  =  3  hrs. 

^S^hr.  =3^  of   60  min.  =  35  min. 


15  dys. 
Idy. 


3  hrs. 


35  min. 


16  dys.       3  hrs.        35  rain. 
»  2  wks.  2  dys.  3  hrs.  35  min.  Am. 
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11.  Find  the  value  of  5.268  of  2  dys.  +  2.829  of  16  hrs.  +  0.9528 
of  25  min. 


5.268 
X  2  dys. 


2.829 
X  16  hn. 


0.9528 
X  25  min. 


10.536  dys. 
X24 

12.864  h». 


45.264  hrs. 
12.864  bra. 


23.82  min. 
7.68  min. 


58.128  hra. 
X60 


31.5    min. 
X60 


30  sec. 


7.68    min. 
10  dys.  58  hra.  31  min.  30  sec.  =  12  dys.  10  hra.  31  min.  30  sec.  Ans. 

12.  Find  the  value  of  ^  of  a  mile  +  }  of  40  rds.  +  f  of  a  yd.     . 

A  mi.  =  tJ^  of  320  rds.  =-  60  rds. 


f  of  40  rds. 
60  rds.  +  26}  rds. 
f  rds.  =  }  of  5J  yds. 

*  yd.  +  f  yd. 

lA  yds-  +  3  yds. 
it  yd.  =  ^  of  36  in. 


»  26}  rds. 
=.  86}  rds. 
=  3}  yds. 

=  Wz  yda. 
=  4t^  yds. 
=  H  in. 


86  rds.  4  yds.  1^  in.  Ana. 

13.   Find  the  value  of  }  of  2  cwt.  84  lbs.  +  f  of  5  cwt.  98  lbs.  +  f 
of  7i  lbs. 


2  cwt.  84  lbs. 
XlOO 

4)284  lbs. 
71 
X3 

100)213  lbs. 

2  cwt.  13  lbs. 


5  cwt.  98  lbs. 
XlOO 


598  lbs. 
X3 


7 
100 


1794 


256»  lbs. 


2cwt.  561bs.  4oz.  9|dr8. 

}  of  7i  lbs. «  3  lbs. 

2  cwt.  13  lbs. 
2  cwt.  56  lbs.  4  oz.  9f  dra. 
3  lbs. 


4  cwt.  72  lbs.  4  oz.  9}  drs.  Ana. 
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Exercise  LII. 

1.  Express  a  pound  avoirdapois  as  the  fraction  of  a  pound  troy. 

1  lb.  avoird.  =-  7000  troy  grp. 
1  lb.  troy      «  5760  troy  gn, 

Tm^m  Ana 
5760     144         • 

2.  Express  an  ounce  avoirdupois  aa  the  fraction  of  an  ounce  troy. 

437igr8. 

16)7000  1  oz.  troy  =  480  gre. 

437i. §75^175^^ 
480      960     192 

8.  Express  363  sq.  yds.  as  the  fraction  of  an  acre. 

X 160  4840     40 

160  sq.  rds. 
X30J 

4840  sq.  yds. 

4.  Express  {  of  £2  1«.  3(2.  +  A  of  £1  48.  9d.  as  the  fraction  of 
£2148. 


£ 

2 
X20 

1 

4. 

3 

£ 
1 

X20 

4 

9 

£             «. 

2       14 
X20 

41  8. 

Xl2 

5)495  rf. 

99 

X3 

248. 
Xl2 

11^297 d 
27 
X5 

548. 
X12 

648(4 

297  d 

135  d. 

297  + 

135     432 

2 

Afu, 

672  648     3 
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6.  Express  2  mi.  138  rds.  1  yd.  as  the  fraction  of  3  mi.  265  ids. 
3  yds.  1  ft.  6  in. 

2  mi  138  rds.  1  yd.  3  mi.  265  rds.  3  yds.  1  ft.  6  in. 

X320  X320 

640  960 

138  265 


778  rds.  1225  rds. 
X5^  X5i 

4280  yds.  6740}  yds. 
X36  x3 


154080  in.  20222}  ft. 

if^  =  i5.^n^  24liin. 

242676     63 

6.  Express  ^  of  560  lbs.  as  the  fraction  of  5  long  tons. 

f  of  560  lbs. » 160  lbs. 

2240  lbs.  160      J^     . 

X  5  11200  "  70' 


11200  lbs. 

7.  Express  }  of  200  rds.  as  the  fraction  of  4  miles. 

j  of  200  rds. -133}  rds. 

320  rds.  5 

X4  133i_    1^^^  5^^ 

7;z:    ,  1280     Xm       3       48 

1280  rds.  iQ 

8.  Express  }f  of  2  dys.  2  hrs.  24  min.  as  the  fraction  of  2  wks.  1  d. 

2  dys.  2  hrs.  24  min.  2  wks.  1  dy. 

X24  X_7 

50  hrs.  15  dys. 

X60  X24 

27)3024  min.  360  hrs. 

112  X60 

X  10  21600  min. 


1120  min. 


^^20      JL,  Ans. 


21600     135 
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9.  Ezpresa  |  of  the  dif erenow  between  3  yds.  2  ft.  11  in.  and  10 
yds.  7  in.  as  the  fraction  of  8  yds. 


10 

ft. 
0 

fa. 
7 

3 

2 

11 

6 

0 

8 

X8«  . 
224  in. 

Sydi. 
X36 

X4 

288  in. 

6)896 
179{  in. 

288   m 

9 

28 
5 

■2-  ^- 

10.  Express  ^  of  the  difference  1)ei;ween  f  of  7  hrs.  and  ^  of  15 
min.  as  the  fraction  of  12  hrs.  18  nin, 

7  hrs. «  420  min.  12  hrs.  18  min. 

105  60 

|X^-5P.  ^8  min. 

PA  2 

2 

3 
2.S.II     21  526^21     2583 

JZ?      I^'S*  T^6"   10* 

5 

123 

Sx^-123min.  WA' ^ns. 

fl      J9  738     6 


11.  Express  }  pt.  as  the  fraction  of  a  gallon. 

lgal.-8pte.  |  =  lx|-1.4n.. 

4 
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12.   What  part  of  1  lbs.  1  oi.  8  dwt.  15  gra.  is  1  lb.  1 


41b«.los.8dwt.iegrB.! 

lGgn.~|Jdwt.   -i|dwt. 


1*" 


lib.  loE.9dwt.15gn.: 
16gtB.-HdwL  -tdnL 

81d»t-|".      -*• 
,._3gilb,..a,»« 


I*" 


13.  WbBti>ttrlof2mi.  u  JofSrdB.  3;dB.  Sin 
6rdB.  3ydB.2ia.: 
2m.-Ard.-Ajd. 


SJyd.. 

Jrd. 

fofHrfi 

ejrii 

Wrf^ 

-s»'' 

-rthii. 

itil 

-!ol^ 

.-i^~ 

lat  part  of  a  Duahel  U  1  pk.  2  qte.  1  pt? 
Ipk.  2qta.  Ipt-i 
1  pt.  =  1  qt. 

21qto.-^pkB.-ft.^kB. 

l^pk8.->^ba.-)lbu.  ..Int. 

'What  part  of  20  A.  are  19  A.  3J  iq.  cb. 
19.  A,  3.5  iq.  ch. : 

3.5aq.d,.-^A.-AA- 


teachers'  edition. 


207 


16.  What  part  of  5  tons  are  3  t.  240  Ibe.  ? 

3  t.  240  lbs. : 
240  lbs.  =»  ^ftV^j  t.  =  A  t 

3At. 

5       5     26     125 

17.  38  sq.  rds.  194  sq.  ft.  108  sq.  in  =•  what  part  of  an  acre? 

38  sq.  rdfl.  194  sq.  ft.  108  sq.  in. : 

108  sq.  in.  =  HI  sq.  ft.      «  }  sq.  ft. 

194}  sq.  ft.  =  ^^  sq.  rds. « ^f^  sq.  rds. 
272^ 


Exercise  LIII. 


1.  Express  16  a.  3}d.  as  the 
decimal  of  a  ponnd. 


12 
20 


3.75  d. 
16.31258. 


£0.815625.  Ans. 

2.  Express  233  rds.  9  ft.  10.8  in. 
as  the  decimal  of  a  mile. 


12 
3 

320 


10.8 

9.9 

3.3 

233.6 


m. 
ft. 
yds. 

rds. 


0.73  mi.  Ans. 


3.  Express  71  sq.  rds.  54  sq.  ft. 
64.8  sq.  in.  as  the  decimal  of  an 
acre. 

144  64.8 

9  54.45 
30i  6.05 
160  71.20 


sq.  m. 
sq.  ft. 
sq.  yds. 
sq.  rds. 
0.445  A.  Ana. 


4.  Express  15hr8. 14  min.  6  sec. 
as  the  decimal  of  2  days. 


60 
60 
24 


6.000  sec. 
14.100  min. 
15.235  hrs. 


0.6348 


0.6348  dys. 
0.3174.  Ans. 


5.  Express  38  sq.  rds.  21  sq. 
yds.  5  sq.  ft.  108  sq.  in.  as  the 
decimal  of  an  acre. 


144 

9 

30} 

160 


108.000  sq.  in. 
5.750  sq.  ft. 
21.638  sq.  yds. 
38.715  sq.  rds. 


0.242  A.  Ans. 
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6.  Expre88  3mi.242rd8.2ydi. 
2  ft.  3  in.  as  the  decimal  of  7  mL 
160  rds. 


12 
3 

320 


3.00  in. 
2.25  ft. 
2.75  yds. 
242.5    rds. 


3201160 
7.5  mi. 


3.7578  mi 

?:^57§  «  0.501.  Ans, 
7.5 

7.  Express  6  hre.  13  min.  fO 
sec.  as  the  decimal  of  a  week. 


60 
60 
24 

7 


30.000  sec. 
13.500   min. 

5.225   Ifrs. 

0.2177  dy. 


0.03U  wk.  Ana. 


8.  Expires  27*  14^  46^  as  the 
decimal  of  90®. 


60 
60 


46.00^/ 
14.75^ 


27-246« 


27.246 
80 


»  0.303.  Am. 


0.  Express  54  dys.  2  hrt.  40 
min.  as  the  decimal  of  365^  dys. 


60 
24 


40.0  min. 
2.6  hrs. 


54.1 
365J 


54.1  dys. 


0.i4S.  Atu. 


10.  Express  illbs.  avoirdupois 
the  decimal  of  10  lbs  troy. 

2  Ibfi.  av.     *- 14,000  grs.  troy. 
10  lbs.  troy  -  57,600  grs.  troy. 

?^^  =  0.243.  Ans. 
57600 

11.  Express  44.920.9025  hra 
as  the  decimal  of  a  y«ar. 

1  yr.  =  8760  hrs. 

44920.9025 


8760 


6.18S»  Ans^ 


12.  Express  1  drm.  avoirdnpoia  as  the  decimal  oi  1  dwi  troy. 

1  drm.  avoird.  =  ^  of  7000  twy  gm* 
=  27.344  troy  gM. 
1  dwt.  =  24  troy  ^. 

27.^44 
24 


1.139.  Ans, 


13.  Express  10  milligrams  as  the  decimal  of  a  grain,  if  a  kilogram 
equals  2  lbs.  8  oz.  3  dwt.  1  gr. 

2  lbs.  8  oz.  3  dwt.  1  gr.  -  15,438  grs. 
1  kg.  =  100,000  X  10  mg. 
15433 


100000 


0.15433.  Ans, 
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14.  Express  14.52  sq.  yds.  as 
the  decimal  of  a  square  chain. 

1  sq.  ch.  =»  16  pq.  rds. 
=  484  sq.  yds. 
14.52 


484 


0.03.  Am. 


16.  Express  8  cwt.  77  Iba  9.6 
oz.  as  the  decimal  of  a  ton. 


16 

100 

20 


9.600   oz. 
77.600   lbs. 
8.776    cwt. 


0.4388  t.  Am. 


Exercise  LIV. 

1.  Find  the  difference  in  longitude  between  two  places,  if  the 
difference  in  time  be  1  hr.  15  min. 

<    1  hr.  16  min.  -  75  min.  -  }  (75o)  =  18«  45^  Am. 

8.  Find  the  difference  in  longitude  between  two  places,  if  the 
difference  in  time  be  2  hrs.  11  min. 

2  hrs.  11  min.  =  131  min.  -  J  (131®)  =  32*>  45^  Am. 

3.  Find  the  difference  in  longitude  between  two  places,  if  jhe 
difference  in  time  be  5  hrs.  10  min.  10  sec. 

5  hrs.  10  min.  10  sec.  -  310  min.  10  sec.  =  J  (310°  10^ 

=  77*»  32^  30^^.  Am. 

4.  Find  the  difference  in  longitude  between  two  places^  if  the 
difference  in  time  be  3  hrs.  25  min.  35  sec. 

3  hrs.  25  min.  35  sec  =  205  min.  35  sec.  =  J  (205^  35^ 

-  51°  23^  45^^  Am. 

6.   Find  the  difference  in  longitude  between  two  places,  if  the 
diiTerence  in  time  be  6  hrs.  12  min.  30  sec. 

6  hrs.  12  min.  30  sec.  =  372  min.  30  sec. «  ^  (372**  30^) 

=  93°  7'  30^^  Am. 

6.  Find  the  difference  in  longitude  between  two  places,  if  the 
difference  in  time  be  4  hrs.  8  min.  12  sec. 

4  hrs.  8  min.  12  sec.  «  248  min.  12  sec.  =  J  (248°  12^  =  62°  3'.  Am. 

7.  Find  the  difference  in  longitude  between  two  places,  if  the 
difference  in  time  be  18  hrs.  10  min. 

l&hre.  10  min.  -  1090  min.  -  J  (1090°)  =  272°  30^.  Am. 
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8.  Find  the  differenca  in   longitude  between   two  placei,  if  Iba 
difference  in  time  be  15  hn.  15  miu.  15  tec. 

15  hn.  15  min.  15  see.  -  915  min.  15  mc  -  }  (915°  150 

-  228°  48'  45".  Ant. 

9.  Find  th«  difference  in  time  between  two  plftcsa,  if  ti>e  differ- 
ence in  longitude  be  9°  StX. 

e°20'^4x(9min.  aOMc)-3Tmin.  20iec.  Ant, 

10.  Find  the  diCTsreDce  in  time  between  two  placee,  if  the  differ- 
ence in  longitude  be  70°  SfX. 

70°  3(y  -  4  X  (70  min.  30  «ec.)  ^  4  hn.  42  min.  Aju. 

IL   Find  the  difference  in  time  belween  two  pUces.  if  the  differ- 
ence in  longitude  be  56°  36^  12". 

56°  ae'  12"  -  56°  36.2'  -  4  x  {56  min.  36.2  see.) 

-  3  hn.  46  miu.  24.S  lec.  Ant. 

12.  Find  the  difference  in  time  between  two  placee,  if  the  differ- 
ence in  longitude  be  IW  32'  36". 

108°  32'  36"  - 108°  32.6'  -  4  x  (108  miu.  32,6  eec.) 

^  7  bn.  14  min.  10.4.  sec.  Ant. 

18.   Find  the  difference  in  tilhe  between  two  placee,  if  the  diffsr- 
«.«,  in  longitude  be  120°  14'  30". 

120°  14'  30"  - 120°  14.5'  -  4  x  (120  niin.  14.5  eeo.) 

-  8  hn.  58  Bee.  Ant. 

ind  the  difference  in  tima  between  two  pliwes,  if  the  differ- 

jngitnde  be  100°  45'  54". 

00°  45'  54"  - 100°  46.9'  -  4  X  (lOOmin.  45.9  sec.) 

=  6  hn.  46  min.  3.6  lec.  Atu. 

Ind  the  difference  in  time  between  two  places,  if  the  differ- 

ongitnde  be  2°  2'  2". 

!"-2°2A'  =  4x(2inin.  2A»e<'-)  =  8min.  «ft«ec  Ant. 

ind  the  difference  in  time  between  two  placee,  if  Ihe  difler- 

ongitude  be  75°  10'. 

76°  10'  -  4  X  (75  min.  10  sec.)  -  6  hn.  40  sec.  Am. 
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Exercise  LV. 

The  longitude  of  some  public  building  in : 


(1)  Berlin  is  13»  23'  43'>'  E. 

(2)  Rome,  12?  2V  W^  E. 

(3)  Constantinople,  28^  59'  E. 

(4)  Pekin,  116«  23'  45''  E. 

(6)  San  Francisco,  122<'26'16"W. 
(6)  St  Louis,  90°  15'  15"  W.' 


(7)  Jerusalem,  35*>  32'  E. 

(8)  Bombay,  72*'  54'  E. 

(9)  Calcutta,  88«  19'  2"  E. 

(10)  Chicago,  87«  35'  W. 

(11)  New  York,  74«  0'  3"  W. 

(12)  Montreal,  73*»  25'  W. 


1.  When  it  is  noon  at  Greenwich,  what  is  the  clock-time  at  each 
of  the  above  places  ? 


(1) 
13°  23'  43" 
^  130  23tJK 

=»4x(13min.  23^sec.) 
=>  53  min.  34f}  sec.  p.m. 
=  12  hrs.  53  min.  34f{  sec.  p.m. 

Ans, 

(2) 
12°  27'  14" 
- 12°  27^ 

=  4  X  (12  min.  27^^860.) 
=s  49  min.  48|4  sec.  p.m. 
=>  12  hrs.  49  min.  48||  sec.  p.m. 

Ant, 

28°  59' 
=  4  X  (28  min.  59  sec.) 
-*  1  hr.  55  min.  56  sec.  p.m.  Ans, 

w 

116°  23'  45" 
- 116°  23f' 

»  4  X  (116  min.  23f  sec.) 
—  7  hrs.  45  min.  35  sec.  p.m.  Am, 


(5) 
122°  26'  15" 
- 122°  26i' 

»  4  X  (122  min.  26}  sec.) 
=  8  hrs.  9  min.  45  sec. 

12  hrs. 
8  hrs.  9  min.  45  sec. 

^hrs.  50  min.  15  sec.  a.m.  Aru. 

(6) 
90°  15'  15" 

-  90°  15J' 

=  4  X  (90  min.  15J  sec) 

=>  6  hrs.  1  min.  1  sec. 

12  hrs.  M. 
6  hrs.  1  min.  1  sec. 

5  hrs.  58  min.  59  sec.  a.m.  A'm, 

(7) 
35°  32' 

=  4  X  (35  min.  32  sec.) 

=  2  hrs.  22  min.  8  sec.  p.m.  Ans, 

(®) 
72°  54' 

=  4  X  (72  min.  54  sec.) 

^  4  hrs.  51  min.  36  sec.  p.m.  Ara, 


ABITHMBTia 

(8)  (U) 

i"  19/  2"  -  74"  C  3" 

=  19A'  -  7*°  jV 

K  (88  min.  19^  see.)  -  4  x  (74  mifl.  X  m 

bra.  53  min.  16X  see.  Jw.  =4  bn.  56  rain.  I  s( 

12hra.  M. 
4hra..'ifin]m.ia 


(10) 
87°  Sy 
-4  X  (87  Min.  3 
^5  bra.  50  min. 


1.  6»}M 

(12) 


■  -  4  X  (73  mil 
^4  bra.  53  n 
12  hn.  H. 


2.  When  it  ia  half-past  font  p.m.  at  Cbicago,  what  ia  the  clock- 
tiiue  at  flach  of  Che  above  places  ? 

(1) 


-  lOO"  58*8' 

=  4x(100mio.  58Mge 

-  6  bre.  43  min.  54}|  s( 


12hrs.  16  min.  16  se 


116°  23' 45"  B 

w 

303°  58'  45" 

35' W. 

360" 

203"  58'  45" 

2' 14" 

=  156° 

fl^e  min.  Usee. 

in.  ^Bec.) 

-  4x 

4h 

re.  30  min.  p.k. 

10  hrs.  24  min.    6  see 
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(6) 
122°  2^^  W. 

87°  35^  W. 
34°  514^ 

=  4  X  (34  min.  51 J  sec.) 
=  2  hrs.  19  min.  25  sec. 

4  hrs.  30  min.  p.m. 
2  hrs.  18  min.  25  seo. 


2  hrs.  10 

min. 

35  sec.  P.M. 
(«) 

Ans. 

90° 

l5t'  W. 

- 

87° 

35^  W. 

2° 

40^^ 

»  4  X  (2  min.  40}  sec 

.) 

=-10 

min, 

.41  sec. 

4  hrs.  30 

min. 

P.M. 

ID 

min. 

4lQe«. 

4hrB.  19 

min. 

19  sec  P.M. 
(T) 

Am, 

87*= 

35^  W. 

35« 

•32/E. 

123« 

'  r 

=   4  X  (123  min.  7  MP.) 

=   8  hrs. 

12  min.  28  sec. 

4  hrs. 

30  min.  p.m. 

12  hrs. 

42  min.  28  sec.  a.m. 

An&i 

(«) 

72°  64^  B. 

87° 

35^  W. 

160°  29' 
^  4  X  (IjSO  min.  29  sec.) 
=  10  hrs.  41  min.  56  sec. 
4  hrs.  30  min.  p.m. 

15  hrs.  11  min..56  see. 

=>  3  hrs.  11  min.  56  sec.  a.m. 

Aiu. 


(») 
88°  19'  y'  E. 
87°  35^   W. 

175°  64'  2" 

=  175°  54^'. 

«  4  X  (175  min.  54^  sec.) 

=  11  hrs.  43  min.  3^1^  sec. 

4  hrs.  30  min.  p.m. 

16  hrs.  13  min.  36^  sec. 
»  4  hrs.  13  min.  36|^  mo.  a.m. 

Aiu. 

(10) 
(4  hn.  30  min.  p.m.).  Atu. 


(11) 

87°  35'  W. 
74°  0'  3" 

13°  34'  57" 

- 13°  34iJ' 

»  4  X  (13  min.  34^^  sec.) 

»  54  min.  19|  sec. 

4  hrs.  30  min.  P.M. 

5  hrs.  24  min.  19f  sec.  p.m.  Am. 


(12) 

87°  35'  W. 
73°  25'  W. 

14°  10' 

«  4  X  (14  min.  10  sec.) 
=  56  min.  40  sec. 
4  hrs.  30  min.  p.m. 

6  hrs.  26  min.  40  sec.  p.m.  Am, 
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3.  When  it  is  eight  o* clock  a.m.  at  Coxistantinople,  what  is  tb« 
clock-time  at  each  of  the  above  places  ? 

(1) 
28®  59'  E. 

13*>  23'  43''  E. 


15«  35'  17" 

=  15«  35H' 

-  4  X  (15  min.  35^  sec.) 

=  1  hr.  2  min.  21^  sec. 

8  hrs.  A.M. 

1  hr.  2  min.  21^  sec. 

6  hrs.  57  min.  38|f  sec.  a.m.  Ans, 


(5) 
28°  59'  E. 
122°  26i'  W. 


IdV  26i' 

—  4  X  (151  min.  25 J  sec.) 
»  10  hrs.  5  min.  41  sec 

8  hrs.  A.M. 

10  hrs.    5  min.  41  sec. 

9  hrs.  54  min.  19  sec.  p.m. 

Avk 


(2) 
28°  59'  E. 

12°  27'  14"  E. 

16°  31'  46" 

- 16°  31H' 

c=   4  X  (16  min.  31}i  sec.) 

=-   1  hr.  6  min.  7t^^  sec. 

8  hrs.  A.M. 

1  hr.     6  min.    7-^  sec. 

6  hrs.  53  min.  52|f  sec.  a.m.  Ans. 

(3) 
(8  hrs.  A.M.).  Ans. 

(4) 
116°  23t^  E. 

28°  59'  E. 

87°  24f' 

=»  4  X  (87  min.  24f  sec.) 
=  5  hrs.  49  min.  39  sec. 
8  hrs.  A.M. 


(6) 
28°  59'  E. 
90°  15'  15"  W. 

119°  14'  15" 

- 119°  14i' 

=-  4  X  (119  min.  14J  sec.) 

»  7  hrs.  56  min.  57  sec. 

8  hrs.  A.M. 

7  hrs.  56  min.  57  sec. 

3  min.    3  sec.  a.m. 
»  12  hrs.  3  min.  3  sec.  a.m.  Am. 

(7) 
35°  32'  E. 
28°59'E. 


6°  33' 

4  X  (6  min.  33  sec.) 
26  min.  12  sec. 
8  hrs.  A.M. 


1  hr.  49  min.  39  sec.  p.m.  An^. 


8  hrs.  26  min.  12  sec.  a.m. 

Am 
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(8) 

(10) 

72«  54^  E. 

87^  35'  W. 

28«  59^  E. 

, 

28^  59'  E. 

43^55^ 

116«  34' 

«-  4  X  (43  min.  55  sec.) 

«  4  X  (116  min.  34  sec.) 

B-  2  hrs.  55  min.  40  sec. 

-»  7  hrs.  46  min.  16  sec. 

8  hlB.  A.M. 

8  hrs.  A.M. 

7  hrs.  46  min.  16  sec. 

10  hrs.  55  min.  40  sec. 

A.M. 

Am, 

13  min.  44  sec.  a.m. 
^  12  hrs.  13  min.  44  sec.  a.m. 

Am, 

W 

(11) 

880  19'  2^'  E. 

74°  0'3"W. 

28«  59'  E. 

28<>  59'  E. 

59<>  20^  2'^ 

102<»  59'  3" 

«  59<»20J^/ 

- 102*>  h^^' 

»  4  X  (59  min.  20^  sec.) 

«  4  X  (102  min.  59^  sec.) 

—  3  hrs.  57  min.  20^  sec, 

\ 

B  6  hrs.  51  min.  56}  sec. 

8  hrs.  A.M. 

8  hrs.  A.M. 

11  hrs.  57  min.  20  A  sec 

•  a«  Aft* 

6  hrs.  51  min.  56^  sec. 

• 

A'M, 

1 

1  hr.  8  min.  3f  sec.  A.if.  Am, 
;i2) 

' 

73° 

25' W. 

28<» 

59' E. 

102*>  24' 

B  4  X  (102  min.  24  sec.) 
»  6  hrs.  49  min.  36  sec. 

8  hrs.  A.M. 

6  hrs.  49  min.  36  sec. 

1  hr.  10  min.  24  sec.  a.h.  Am^ 
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EXEECISE  LVI. 

When  it  is  noon  at  Greenwich  the  time  at 

(1)  Boston,  Mass.,  is  7  hn.  15  min.  46  sec.  a.m. 

(2)  Augusta,  Me.,  7  hrs.  20  min.  40  see.  A.M. 

(3)  Columbia,  S.C.,  6  hrs.  35  min.  32  see.  AM. 

(4)  Little  Bock,  Ark.,  5  hrs.  51  min.  12  se^.  A.1I. 

(5)  Salt  Lake,  4  hrs.  30  mio.  a.h. 

^6)  Albany,  N.Y.,  7  hrs.  5  min.  1  sec.  a.m. 

(7)  Colambo^  0<,  6  hrs.  27  min.  48  sec.  a.m. 

(8)  Harrisburg,  Penn.,  6  hrs.  52  min.  40  sec.  A.M. 

(9)  New  Orleans,  La.,  6  hrs.  a.m. 

(10)  Springfield,  111.,  6  hrs.  1  min.  48  sec.  A.M. 

(11)  Washington,  D.C.,  6  hrs.  51  min.  44  sec.  A.M. 

1.  What  ifl  the  longitude  of  each  of  the  above  places  ? 
(1)  (4) 


hr*.  min.  ifo.  hn. 

12  0  0  IS  Q  0 

7  5  46  5  51  12 


4           44           14  6            8          48 

»  284  min.  14  sec,  =>  368  min.  48  sec. 

-Jof  2840  14^  =iof  368^48' 

-  71<»  8'  80'^  W.  Am,  -  dZ"  \2/  W.  Am, 

(2)  (6) 

hn.      min.      mo.  hn.        min. 

12     0     0  12       0 

7     20     40  _4 30 

4  39     20  7      30 

»  279  min.  20  sec.  *«  450  min. 

- 1  of  2790  20^  -  }  of  460O 

-  69°  50^  W.  Am  - 112<>  30'  W.  Am. 

(3)  (6) 

hn.      min.      lea  hn.      min.      mo. 

12     0     0  12  .    0     0 

6     35     32  7     5     1 

5  24     28  4     54     59 

B  324  min.  28  sec.  «  294  min.  59  sec. 

-  i  of  324*»  28'  -  i  of  294«  59' 

-  SI**  V  W.  Am,  -  73*>  44'  45"  W.  Am, 
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hn.             min.             tee. 

12            0             0 

hn. 
12 

6           27          48 

6 

5           32           12 

6 

»  332  min.  12  sec. 

-360  min. 

-  J  of  332°  12^ 

-  J  of  360« 

=  83°3' W.  ilTM. 

-90«»W.  Am. 

(8) 

hn.             iDln.              160. 

12            0            0 

• 

(10) 

linu            nta.             a^ 
12               0               0 

6          52          40 

6            1          48 

5            7          20 

5          58  .        12 

=  307  min.  20  sec. 

—  358  min.  12  sec. 

«4of307*»20' 
-  76«  50^  W.  Am. 

-  i  of  358«  12' 
-89«>33'  W.  Am, 

hn. 

12 

(11) 

0 

MO. 

0 

6 

51 

44 

5 

8 

16 

-308 

min.  16  sec. 

•-  J  of  308°  16' 

-77° 

4'  W.  Ans. 

Exercise  LVII. 

1.  Bedaoe  7  gals.  3  qti.  1  pt.  to  gallons  and  decimal  of  a  gallon. 

1.000  pt. 
3.500  qts. 


2 
4 


7.875  gal.  Am, 

2.  Beduce  £4.375  to  pounds,  shillings,  and  pence, 

£4.375 
20 

7.5  «. 
12 

6d 

£4  78.  6d.  Am. 
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3.  BodoM  7.6876  gals,  to  galloDB,  qaarta,  and  pinta. 
7.6875  gal. 


1.S 
7  gala.  2  qts.  1.6  pis.  Ant. 

4.  Hedneebipoands,BhiUiDgB,Bndpenc«|6.876;  (7.38;  |17.85; 
¥21.75;  iff4.85beeqii»lh>ai>0Diid. 

(1)  W 

466)687.6  485)1785 

TViof20..-4H».  H^'aO'-^iaH*- 

jf  of  12d-2ifd.  If  of  12i.-7ifii 

£14i.  2if(f.  Aiu.  £3  13i.  7it(l  .ini. 


(4) 

(8) 

*4m 

485)2176 

486)738 
IHofEOr-lOH*. 
tf  ofl2<£°6ifd 

«of20..-9SJ.. 
Mofl2<l-8iK 

£110«.5HA  An* 

£i9$.8^d.  Ant. 

»i"T  many  Bquare  yards  in 
reaT 

6.   If  2  qta.  of  Uiiw«a  oil  b« 
mixed  with  1  pi  spirits  of  turpen- 
tine, what  Auction  of  the  mix- 

Xl60 
694.496  aq.  rda. 

ture  is  tnrpentineT    How  mnch 
turpentine  in  one  pint  of  the 
mil  tore  7 

X30t 
7883.504  Bq.  yd*. 

Ant. 

2qta.-4pta. 
4pt8.  +  lpi-4ipt.. 

lc,tlpl.-ipt          (!) 
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7.  Reduce  5.1732  mi.  to  yards, 
feet,  and  inches. 

5.1732  mi. 
X1760 

9104.832  yds. 
X3 

2.496  ft. 
Xl2 

5.952  in. 
9104  yds.  2  ft.  5.952  in.  Aru, 

S.  If  a  man  walk  88  mi.  in 
26  hrs.,  how  many  feet  does  he 
walk  each  second  ? 


22       44 


_J_     JL     968 

mfi     i*"l95 
15       13 


ft. 


-  mi  ft.  Am. 

9.  Of  a  miztnre  of  sand  and 
lime  0.27  of  the  weight  is  lime. 
How  many  ounces  of  lime  in  a 
pound  of  the  mixture?  How 
many  troy  grains  of  lime  in  an 
avoirdupois  pound  of  the  mix- 
tare? 


16  oz. 
XO.27 


0.27 
X7000 


4.32  oz.  AfiB.      1890  troy  grs. 

10.  A  gill  of  water  is  put  into 
a  quart  measure,  and  the  measure 
filled  with  milk.  What  part  of 
the  mixture  is  water  ? 

8  gi. »- 1  qt 

.-.  1  gi.  -  J  X  1  qt  -  J  qt. 

.'.  }  is  water. 


11.  Reduce  555  ft.  to  the  deci- 
mal of  a  mile. 

0.1051136  mi.  Aru, 
528)55.5000000 

12.  Reduce  1  mi.  13  rds.  2  yds. 
2  ft.  6  in.  to  inches. 

1  mL 

X320 

320 

13 

333  nh. 

X5J 


18331  yds. 
X3 

5502ift. 
Xl2 


66036  in.  ilfis. 

13.  How  many  cubic  inches 
in  21  cubic  feet? 

1728  cu.  in. 
X21 

4320  cu.  in.  Aiu. 

14.  How  many  pounds  avoir- 
dupois does  a  cubic  yard  of  water 
weigh  if  a  cubic  foot  weigh  1000 
ounces? 

27 
X  1000  oz. 

16)  27000  oz. 

16871  lbs.  An$. 
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IS^.Expresii  the  weight  of  a 
cubic  yard*  of  water  as  the  deci- 
mal of  a  ton. 

0.84375  t.  Aru. 
32)27.00000 


16.  What   is    the  weight  of 
7  bu.  3^  pkfl.  of  potatoes? 

3J  pkB.  =  ?i  bu.  =  J  bu. 
4 

eOlbe. 

xn 

472i  lbs.  Am. 


17.  A  former  sowed  5  bn.  1  pk.  1  qt.  of  seed,  and  harvested  from 
it  103  bn.  3  pks.  6  qts.  How  much  did  he  raise  from  a  bashel  of 
seed? 

5  bn.  1  pk.  1  qt. :  103  bu.  3  pks.  5  qts. : 

1  qt.  =-  J  pk.  5  qts.  =  f  pk. 

1 J  pk.  =  y^  bu.  =  A  bu.  3f  pks.  =  ?i  bu.  =  ft  bu. 


5^bu. 


18.  How  many  bushels  in  5 1 

of  oats? 

2000  Ibe. 
5 


10000  lbs. 

312^  bu.  An$. 

32)10000 


103}J  bu. 

5JV        169  ^' 

H4of4pks.=-2H*pkB. 
Ht  of  8  qto.  »  5^  qts. 
19  bu.  2  pks.  5.6  qts.  Ana. 

20.  If  a  steamer  make  13  mi. 
G^ds.  an  hour,  how  far  will  she 
go  between  6  a.m.  and  6  p.m.? 
How  many  hours  will  she  re- 
quire to  make  113  miles? 


19.  How  many  bottles,  each 
holding  1  pi  3  gi.,  can  be  filled 
from  a  barrel  of  cider  ? 

1  pt.  3  gi. : 
3  gi.  =  I  pt. 

16      9 
31i,??xf=.144.^n,. 


ml. 

rdi. 

13 

6 
12 

156 

72. 

Ans. 

13 

mi.  6  rds. : 

6rdfl 

•      tIt 

mi. 

1 

Mr  mi 

• 

113 

160 
2083 

113 

3^^ 

1 

18080 
2083 


'SttHhr* 
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21.  If  a  locomotive  ran  at  the 

rate  of  111  rds.  a  minute,  how 

many  hours  will  it  require  to 

run  from  Boston  to  Buffalo,  498 

miles? 

498  mi. 

X320 
169360  rds. 

1435tf 
111)159360 

6)143.5|» 

24  nearly.  Aru. 

22.  What  is  the  cost  of  12  A. 

146  sq.  rds.  Und  at  f  16.25  an 

acre? 

146  sq.  rds.  ^H  A. 

13 
l^»X|16i»l|3^||? 

16 

_  113429^  J  209.83.  Am. 

64         ^ 


2a.  WhI 

3  cwt.  27 11 

ton? 

100 

fiO 

it  ib  the  cost  of  8  t. 
bs.  of  coal  at  |5.75  a 

27  lbs. 
3.27  cwt. 

\ 

6.1635 1. 
Xf5f 

K6.94.  Am. 

24.  What  is  the  cost  of  7  t. 
1560  lbs.  of  hay  at  $  15.50  a  ton  ? 

1560  lbs.  =  iM»  t.  -  T^  t. 


7.78 
X|15]^ 

1120.59.  Am, 


26.  What  is  the  cost  of  a  car- 
load of  wheat  weighing  20,000 
lbs.,  at  1 1.05  a  bushel? 

6)2000 
333| 
X?1.05 

$350.  Am, 

26.  Reduce  5  rds.  4  yds.  2^  ft. 
to  the  decimal  of  a  mile. 


3 

S20 


2.6       ft. 
4.83     yds. 
5.87     rds. 


0.0184  mi.  Am. 


27.  Beduce  9  sq.  ch.  11.25  sq. 
rds.  to  the  decimal  of  an  acre. 


16 
10 


11.25 
.  9.703125 


0.9703126  A.  Am. 


28.  Reduce    0.09376    bu.    to 
quarts. 

0.09375  bu. 
X32 

8  qts.  Ans. 

29.  Reduce    7560   chains    to 
miles. 

7560  ch. 
4 


30240  rds. 

94.5  mi.  Am. 
32)3024.0 
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30.  How  many  gross  are  2000 
pens? 

13f .  Ans. 

144)2000 

31.  Find  the  cost  of  27.248  A.. 
at  $93.75  an  acre. 

27.248   ' 
X|93| 

12554.50.  Aru. 

32.  Which  is  the  greater,  2.8 
of  3  ft.  11  in.  or  3.11  of  2  ft.  8  in., 
and  by  how  much  ? 

3  ft.  11  in.  2  ft;.  8  in. 


Xl2 

47  in. 
X2.8 

131.6  in. 
99.52 


Xl2 

32  in. 
X3.ll 


99.52  in. 


12)32.08  in. 
2  ft.  8.08  in. 

The  former  by  2  ft.  8.08  in.  Ans. 


33.  Reduce  171  lbs.  6  oz.  troy 
to  the  decimal  of  a  ton  avoir- 
dapois. 

7)0.1715 
0.0245 
X5760 


100 
20 


141.12  lbs.  avoird. 

141.12 
1.4112 


0.07056  t.  Ana. 


34.  Express  14.52  sq.  yds.  as 
the  decimal  of  a  square  chain. 

30J)14.52 
4^ 

121)58.08(0.48  sq.  rd. 

0.03  sq.  ch.  Ans 

16)048 

35.  If  a  sovereign  be  equal  to 
25.22  francs,  or  to  $4.85,  what 
decimal  of  a  dollar  is  a  franc? 

$0.192.  Ans. 
2522)486.000 

36.  Express  2.805  florins— 
1.89  half-crowns  as  the  decimal 
of  £0.472. 


2.805 

1.89 

2  s. 

X2.5«. 

5.61 8, 

4.726  s. 

4.725 

20)0.885  «. 

0.04425 

( 

3.09375.  Ans. 

472)44.260b0 

37.  If  0.327  of  some  work  be 
done  in  3  hrs.  38  min.,  how  long 
will  the  whole  work  require  ? 

3  hrs.  38  min. 
60 

218  min. 

666.6 

327)218000.0 

0.6  =  t-f 
666.6  min.  =  666f  min. 
— 11  hrs.  6}  min. 
»  11  hrs.  6  min.  40  sec.  Ans, 
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38.  A  can  ran  a  mile  in  7.68 
min. ;  B  can  run  at  the  rate  of 
7.68  mi.  an  hour.  Which  is  the 
fSwter  runner  ? 

7.81 

768)6000.00 
.'.  A  is  the  faster  runner. 

39.  How  many  miles  an  hour 
does  a  person  walk  who  takes 
2  steps  a  second  and  1900  steps 

in  a  mile  ? 

60 
_X2 

120 
X60 

7200  steps. 
Sjfmi.  An$, 
19)72 

40.  If  an  ounce  troy  of  gold 
be  worth  (20,  what  is  the  value 
of  a  pound  avoirdupois? 

$20 
X_12 

|240perlb.  troy. 
176         5 

?aS!x^^  =  ?^«?291.67. 

Ifi  Aru. 

3 

41.  Two  stars  cross  the  merid- 
ian at  6  hrs.  4  min.  42.3  sec.  and 
7hrB.  2  min.  57.21  sec,  respec- 
tively. What  is  the  interval  be- 
tween the  observations  ? 


hn. 

7 
6 


min. 

2 
4 

58 


57.21 
42.3 

14.91  Am. 


42.  How  long  will  it  take  to 
fill  ^f  of  a  cistern,  when  the 
whole  requires  6  hrs.  10  min.  ? 

6  hrs.  10  min. 
10  min.  =  J^  hr.  =  i  hr. 

6^  hrs. 
6txii  =  VX« 

^  of  60  min.  -  12f  min. 

f  of  60  sec.   «  24  sec. 
3  hrs.  12  min.  24  sec.  Ans. 

43.  The  circumference  of  a 
circle  is  6  yds.  1  ft.  5.1  in.,  and 
is  divided  into  360  degrees. 
What  is  the  length  of  55  degrees? 

6  yds.  1  ft.  5.1  in. 
XJ 

19  ft. 
X_12 

228 
X5.1 

233.1  in. 

3.2375 

72)233.1000 

3.2375  in. 
Xll 


12)35.6125  in. 

2  ft.  11.6125  in.  Ans, 

44.  Multiply  2  1. 16  cwi  63{ 
lbs.  by  If. 


t. 

owt. 

IlM. 

2 

16 

63| 
X4 

9)11 


6 


53J 


1 
2 


5 
16 


17A 
_63JL 
SO^.Ans. 
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45.  Into   how   many  abares 

has  £120  been    divided    when 
each«hareU£3  St.  ^d.l 


4S.  IfHof  oiM  liDabaequJ 
to  }  of  uiother  line,  which  is  IliB 
greater  7  uid  what  fiactioa  o!  it 


16'  e        46 

'.  th«  ioTnieT  is  tht  greater, , 


47.  Multiply  5  mi.  206  r^B.  2  ft.  2  in.  by  786. 
2iif.  2  ft. 

12)1872  in. 
131ft. 


9  rdd.  i  yd.  2  ft. 

4436  mi.  -  4436  mi.  99  rdfl.  1  yd.  6  in.  Ant. 

48.  The  retomg  of  a  gold  mine  are  241  t.  at  ore  yieMing  2  oi. 
re.  of  fine  gold  a  ton,  and  193  t.  yielding  1  oi.  12dwl. 
Find  the  value  of  the  whole  yield,  at  |19.45  an  oqoo^ 

2"     *r     Ts 


41 

9 

U 

awt, 
12 

15 
ylfl» 

26 
41 

0 
9 

a 
11 

9 
15 
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48.  Divide  93  long  tooB  M  lbs.  by  23  lbs.  5  oz. 

93  L  t  56  lbs.  23  lbs.  6  oz. 

X20  XJ6 

1860 1.  cwt  368 

X112  5 


208320  373  oz. 

56 


208376  Ibfl. 

Xl6  8938tft  An$. 

3334016  oz.  373)3334016 

50.  Telegraph  poles  on  railroads  are  generally  erected  at  intervjals 
of  88  yds.  Show  that  if  a  passenger  coant  the  number  of  poles 
which  the  train  passes  in  three  minutes,  that  number  will  express 
the  number  of  miles  an  hour  the  train  is  going. 

1760  yds.  =  1  mi.  60  min.  =  1  hr. 

88  yds. »  ^  mi.  3  min.  =>  ^  hr. 

51.  If  Greenwich  time  be  5  hrs.  8  min.  16  sec.  later  than  Wash- 
ington time,  and  Chicago  be  87^  35^  W.,  what  is  the  difference 
between  Washington  and  Chicago  time? 

87^  35>'  =  4  X  (87  min.  35  sec.) 
»  5  hrs.  50  min.  20  sec 
5  hrs.    8  min.  16  sec. 

42  min.    4  sec.  Am. 

Exercise  LVIII. 

1.  A  train  from  New  York  to  Philadelphia,  90  miles,  maikea  the 
whole  distance  in  2  hrs.  5  min.    What  is  its  rate  ? 

2  hra.  5  min.  »  2^  hrs. 

90  mi.  +  2^j  -  43J  mi.  Ans, 

2.  Winlock,  in  1869,  found  that  electricity  went  through  7200 
miles  of  wire  in  f  of  a  second.    What  was  its  rate  per  second  ? 

7200  mi.  -i- }  » 10,800  mi.  Ans. 
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3.  If  the  time  required  for  at  signal  to  pase  through  the  oM«  from 
Brest  to  Dnxborj,  379i9  miles,  be  O^IB  of  &  second,  what  is  the  rale 
p«  McondT 

3799  mi. +  0.816 -1655.637  mi.  An*. 

4.  If  the  report  of  agan  1^  miles  distant  is  heard  in  Sf  seconds 
after  the  flaih  is  seea,  what  is  the  veloclly  of  soand,  in  feat,  pel 
secondT 

limi.  +  6(-{mi.=>1173^ft.  Am. 


3imL.  +  |J-4AmL  Jn.. 

6.  If  a  horse  go  47}  miles  Id  10  hrs.  40  min.,  what  is  his  Bverage 
rate  per  hoar  T 

10  hrs.  40  min.  -  lOj  hrs. 
47}mi.  +  10f  =  4i{mi.  Am. 

7.  If  a  stone  on  a  glacier  move  95^  feet  in  168  da^s,  what  is  its 
rale,  in  inches,  per  day  ? 

95.J  ft.  + 188  =  m  ft.  =  6A  in.  Am. 

8.  If  a  horse  trot  |  of  a  mile  in  2}  minntes,  in  what  time  can  he 
trot  a  mile' 

2)  min.  + 1  ^  2}  min.  Ant. 

lin  mn  18  miles  in  39  minutes,  how  long  doea  it  take  to 

30  min.  +  18  •  2^  min.  An*. 

nd  travel  1125  feet  a  second,  how  long  will  it  take  lo 
ileT 

1  mi.  -  5280  ft. 
6280  + 1125 -4.T  sec  Am. 

rain  require  3  hoars  to  travel  lOl}-  miles,  find  its  aver 
travelling  a  mile. 

104}  ml +  3=^34}  mi. 
iln.  +  34}  -  1^  min.  - 1  min.  43^  sec.  Am. 
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12.  If  a  mower  cut  7}  acres  of  grass  in  3}  days,  what  part  of  a 
day  will  it  take  him  to  cut  one  acre  ?  If  a  day  consist  of  10  work- 
ing-hours, what  part  of  an  acre  does  he  cat  in  an  hour  7 

3J  dys.  -i-  7i  =  T^  dy-  -^'"• 
3J  dys.  of  10  hrs.  =  36  hrs., 
and  7}  A.  -I-  35  »  ^  A.  Am. 

13.  If  a  mower  cut  3}  square  rods  in  |  of  an  hour,  how  many 
acres  can  he  cut  in  a  day  of  10  hours? 

3}  sq.  rds.  -!- )  »   28  sq.  rds. 

10x28sq.'rds.»280sq.  rds.»l|  A.  Am. 

14.  .If  a  fountain  yield  117}  gallons  in  }  of  an  hour,  at  what  rate 
per  hour  is  it  flowing  ?  * 

117|  gals,  -f-  }  =>  156}  gals.  Aru. 

15.  If  a  merchant's  profits  be  $3147  in  7}  months,  what  are  his 
profits  for  a  year  ? 


^7i 

12 
13147-8- f  =  15035.20.  Ana. 


7i  mo.  ==  j|  yr.  =  f  yr. 


16.  If  a  wheel  turn  17^  30^  in  35  minutes,  in  how  many  hours 
does  it  make  a  complete  revolution  ? 

IT*  30'  +  35  -  30'  -  JO  in  one  min. 
360  +  }  »  720  min.  »  12  hrs.  Ans, 

17.  If  a  man's  expenditures  be  $4358  in  13J  months,  what  is  his 
yearly  rate  of  expenditure  ?   ^ 


12^- 
14358  ^.J^- 13922.20.  Ant. 


13Jni.  =  ^yr.-Vyr. 


18.  If  a  cist«m  lose  by  leakage  7  gals.  1  pt.  in  49  hrs.  40  min. 
what  is  its  hourly  rate  of  loss  ? 

*49  hrs.  40  min.  »  49}  hrs. 

7  gals.  1  pt. »  57  ptB. 

57pts.  +  49}-VAP<»- 
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19.  If  Ui«  circnmferenM  of  Uie  esrtb  »A  the  equator  be  24An 
milea.  at  what  nM  |>er  boor  is  a  person  Uiere  carried  laaoi,  one 
whole  rotation  being  made  ia  S3  bra.  56  mm.  7 

23  ht«.  56  min- =  23^  hrs, 
24,900  mi.  +  23||  =  1040JIJ  mi.  Aim. 

20.  If  a  maa  travel  3|  milee  in  T)  minntag,  bow  manj  miles  will 
Le  travel  in  50  tninu;«B7  and  how  long  will  he  take  to  travel  iO 

7J  min.  +  3j'=  2,*,  mio. 
60  mi.  +  ZiV  ^  24  mi.  Jm 
»*mi.*7i-Hm. 
K)*H-10Hmin. 

-  1  hr.  44  min.  10*eo.  Am. 

21.  ~n  A  can  mow  a  certain  meadow  in  4  days,  and  B  in  3  days, 
bow  long  will  it  take  botii  I 

If  A  can  mow  It  in  4  days,  in  one  day  be  can  mow  }  of  it 
If  B  can  mow  it  in  3  ditys,  in  one  day  lie  ran  mow  i  of  iL 
Both  together  can  mow  ^  +  ^  >•  ^  of  it  in  one  day. 
.'.  boHi  togelber  can  mow  ihe  whole  in  ^  days,  or  IJdayt.  Am. 

22.  If  A  can  lay  a  cerUiD  wall  in  4|  days,  and  B  in  5J  days,  hov 
long  will  it  take  both  T 


I  together  Mn  do  |  +  ^  —  }]  of  it  in  one  day. 

3th  together  can  do  the  whole  in  {{  days,  or  m  dayi.  Am. 


,6  pipe  will  fill  it  in  41  hra..  in  one  br.  it  wUl  ^H  77  '  <  "^  '^ 

other  pipe  will  fill  itin  3}  hn^  in  one  hr.it  will  fill  ^-f  of  iL 

I  pipee  together  will  fill  {  +  f  ^  {{  of  it  in  one  honr. 

)tli  pipes  together  will  fill  it  in  || »  !{(  hrs.  =>  1  hr.  68  mia 

7}  MO.  Am. 
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94.  If  A  can  go  from  Boston  to  Albany  in  9}  hours,  and  B  from 
Albany  to  Boston  in  11|  hours,  and  they  start  at  the  same  time,  in 
how  many  hours  will  they  meet  ? 

If  A  can  go  in  9^  hrs.,  in  1  hour  he  can  go  —  =»  3^  of  the  distance. 

9J 

If  B  can  go  in  1I|  hrs.,  in  1  hour  he  can  go  —  «  ^  of  the  distance. 

Both  together  can  go  /f  +  /^  =»  ^^j  of  th«i  distance  i^  1  hour. 
/.  fhey  liFiU  a«at  in  V^/  hra.  =  b^j  his. 

26.  A  requires  4  dayj,  B  3  ^JB,  and  G  4^  days,  to  do  a  certain 
piece  of  work.    How  long  will  it  take  all  three  vorki]^  toge^er  ? 

If  A  can  do  it  in  4  days,  in  one  day  he  can  do  \  of  it. 
If  B  can  do  it  in  3  days,  in  one  day  he  can  do  }  of  it. 

If  C  can  do  it  in  4^  days,  in  one  day  he  can  do  —  »  )  of  it. 

All  together  can  do  }  +  ^  +  |  »  }f.  of  it  in  one  day. 

.'.  it  will  take  them,  all  working  together,  §}  days  =  1^.  Ans. 

26.  A  can  mow  {  of  a  field  in  3  days ;  B  can  mow  f  of  it  in  4  days. 
How  long  will  it  take  both  to  mow  the  field? 

3  days  -h  J  =»  5{  days,  and  4  days  +  f  =  6  days. 

If  A  can  mow  it  in  5f  days,  in  one  day  he  can  mow  rr  *  ^  of  it. 

If  B  can  mow  it  in  6  days,  in  one  day  he  can  mow  }  of  it. 
Both  together  can  mow  /y^  +  i  =°  i{  of  it  in  one  day. 
.'.  both  together  can  mow  it  in  ^  days  «  2|}  days.  Ana, 

27.  One  pipe  can  fill  a  cistern  half  full  in  J  of  an  hour,  and 
another  can  fill  it  three-quarters  full  in  ^  an  hour.  How  long  will 
it  take  both  pipes  to  fill  the  cistern  ? 

J  hr.  -4-  J  =»  1 J  hrs.,  and  J  hr.  -i-  f  =  }  hr. 

If  one  pipe  fills  it  in  1}  hrs.,  in  one  hour  it  will  fill  —  =  }  of  it 

If  another  pipe  fills  it  in  }  hr.,  in  one  hour  it  will  fill  -  »  }  of  it 

Both  together  will  fill  }  -f-  f  =  ^  of  it  in  one  hour. 
.-.  both  together  will  fill  it  in  6  •«- 13  » |^  hr.  Ana. 
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28.  A  cistern  which  holds  100  gallons  can  be  filled  from  a  pipe  in 
25  minutes,  and  emptied  by  a  waste-pipe  in  45  minutes.  If  both  are 
opened  together,  how  long  will  it  take  to  fill  the  cistern,  and  how 
much  water  will  be  wasted  ? 

The  water-pipe  fills  ^  every  minute. 

The  waste-pipe  empties  ^  every  minute. 

When  both  are  open,  ^  —  ^  =>  ^J^  is  gained  every  minute. 

.'.  the  whole  will  be  filled  in  ^f^  =  56^  miii.  Ans. 

If  ^  of  the  cistern  is  wasted  every  minute,  in  56}  minutes  56J  X  ^ 

would  be  wasted. 
Now,  as  the  cistern  holds  100  gals.,  the  number  of  gallons  wasted 

would  be  56|  X  t*^  X  100  gals. 

6  25 

56JxAxlOO  =  2??X:^X^-125gals.  Am, 

29.  A  pipe  can  fill  a  cistern  one-third  full  in  \  of  an  hour;  a 
waste-pipe  can  empty  \  of  the  cistern  in  20  minutes.  If  both  pipes 
are  opened,  in  what  time  will  the  cistern  be  filled  ? 

}  hr.  X  3  =  }  hr.  =  45  min.,  and  20  min.  x  4  =  80  min. 

The  water-pipe  fills  ^  every  minute. 

The  waste-pipe  empties  ^  every  minute. 

When  both  are  open,  t*y  —  A  =  tJtf  ^  gained  every  minute. 

.'.  the  whole  will  be  filled  in  Xf4  » 102f  min. 

» Ihr.  42 min.  51f  sec.  Am, 

30.  If  one  pipe  runs  into  a  cistern  at  the  rate  of  2  gallons  in  3 
minutes,  and  another  at  the  rate  of  5  gallons  in  4  minutes,  while  the 
water  is  running  out  of  a  third  pipe  at  the  rate  of  4  gallons  in  5 
minutes,  how  long  will  it  take  to  gain  71  gallons  in  the  cistern  ? 

2  gals.  +  3  =  }  gals.,  5  gals,  -i-  4  =  }  gals.,  and  4  gals,  -i-  5  =  |  gals. 
If  one  pipe  pours  in  |  gals,  per  minute,  another  pours  in  f  gals,  per 

minute,  and  another  empties  f  gals,  per  minute,  the  dstem 

gains  }  +  i  —  I  ~  }2  gals,  per  minute. 
.*.  it  will  take  as  many  minutes  to  gain  71  gals,  as  71  -»- }{  =  63}f 

min.  ==  1  hr.  3  min.  34}f  sec. 
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31.  A  and  B  can  do  a  piece  of  work  in  2^  days ;  A  and  C  in  3} 
days ;  B  and  C  in  4}  days.  Required  the  time  in  which  all  three, 
working  together,  can  do  the  work,  and  in  which  each  can  do  it 
alone. 

If  A  and  B  can  do  it  in  2^  days,  they  can  do  —  =>  }  of  it  in  one  day. 

2J 

If  A  and  C  can  do  it  in  3^  days,  they  can  do  —  =  ^  of  it  in  one  day. 

If  B  and  C  can  do  it  in  4 J  days,  they  can  do  —  =  ^  of  it  in  one  day. 

All  can  do  I  +  ^  +  ^  =  {^  in  2  days,  or  JJ^  of  it  in  one  day. 

.*.  all  can  do  it  in  f^J  =  2^^  days.  Ans. 

If  A,  B,  and  C  can  do  ^fj,  and  B  and  C  ^  of  it  in  one  day,  A  can 

,'.  A  can  do  the  whole  in  ^^  =  4^f  days.  Ans. 

If  A,  B,  and  C  can  do  |ff ,  and  A  and  C  ^  of  it  in  one  day,  B  can 

<io  iH- A  =  ^  o^it  in  one  day. 
.*.  B  can  do  the  whole  in  AjV^  =  5f  ^  days.  Ans. 
If  A,  B,  and  C  can  do  {fj,  and  A  and  B  }  of  it  in  one  day,  C  can 

.'.  C  can  do  the  whole  in  ^^  =»  14if  days.  Am, 

32.  Sampson  &  Reed  sold  |  of  a  lot  of  wheat  to  one  party,  }  of 
the  remainder  to  another,  and  had  93  bushels  left.  How  much  had 
they  at  first  ? 

After  selling  |  of  the  wheat  they  had  f  left. 

After  selling  }  of  f  of  the  wheat  they  had  J  of  }  =  /^  left. 

Then  93  bush.  =  ^^  of  the  lot. 

.'.  the  whole  lot  =  93  bush,  -s-  ^^  =  992  bush.  Am, 

33.  In  a  certain  school  ^  of  the  scholars  are  girls,  f  of  the  boys 
are  over  16  years  old,  and  6  boys  are  under  16.  How  many  girls, 
and  how  many  scholars  in  all  ? 

After  the  girls,  or  -^  of  the  school,  are  taken  out,  there  remain  -^  of 

the  school,  or  the  boys. 
After  ^  of  ^^  are  taken  out,  ^  oi^='^  are  left. 
.'.  the  whole  number  of  scholars  is  6  +  ^  =  32  scholars.  Ans, 
^  of  32  scholars  =  18,  number  of  girls.  Am. 


332  ARITHHETia. 

34.  In  ft  certain  scbnol  Jf  are  bays ;  ^  of  the  girls  are  aoder  16, 
and  13  girls  are  over  Id.  Eoir  nianj  boja  and  bow  inaDj  ^rli  b 
the  school  1 

After  the  boja.  or  }}  of  the  school,  are  taken  out,  there  remiiu 

Ji  of  the  acbool,  or  iha  girla. 
After  I'j  of  ij  are  Uken  out,  jj  of  JJ  -  H  "f«  l»ft' 
.'■  the  whole  number  of  scholars  — 13  -<-  }|  ^  48  schoUn. 
JJ  of  48  ^  22  girls.  Ant.     )}  of  48  ^  26  bo^e.  Ant. 

35.  If  from  »  certain  number  j  of  it  be  sabtractei),  then  4  t^f  t^' 
remainder,  then  ^  of  that  remainder,  and  6  still  remain,  what  is  tiie 
number? 

After  {  of  it  is  subtracted,  ^  is  left 
After  i  of  J  is  subtracted.  J  of  }  =  J  ia  left. 
After  ^  of  i  is  subtracted,  f  of  }  =  VV  i^  'e^' 
.-.  the  cumber  =  B  +  ^  =  36.  Ant. 

36.  20  is  Joffoff  of  what  number? 

Iof2of?  =  -        .-.  the  number  =  20  + i- 120.  Jni. 
?     ?     3     6 


37.  eisf  offof  i  of  what  QQmberf 
5of^ofl-^.       .-.the  number- 6  + A- 35.  Atu. 

38.  Eipress  ^  of  1  lb.  troy  +  ^  of  1  lb.  avoitdapoia  as  troy  ud 
as  avoirdupois  weights. 

175 

-         ,,._lot^-^  lbs.  troy. 
39      ?m     4176  ' 


-  lbs.  troy. 


175  ^  144  + 175  _  319  _ 
il76"      4176      ~4176""l44" 
a.  -  ^  of  12  02.  =  IJ  07..  -  H  ot  20  dwt.  =  ISJ  dwt^ 
-  18  dwt.  8  grs.  Ant. 
Ui 
s.troy-iiof?W-il-lbs.av. 
'     %fi      7999     175 
175 
s.-VAofieo..  =  l,f,o..av.  Jw. 
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39.  The  cargo  of  a  ship,  worth  $45,000,  belongs  to  three  partners. 
A  owns  }  of  f  of  it,  B's  share  is  eqaal  to  3^  of  f  of  A's  share,  and 
C  owns  the  remainder.    What  ought  each  to  receive  from  the  sale  ? 

J  of  f  =  iV  0^  ship.    ^  of  145,000  =  ?21,000,  A's  share. 
3^  of  }  of  t^  =  J  of  ship.    J  of  f  45,000  - 1 15,000,  B's  share. 
$45,000  -  ($21,000  +  $15,000)  -  $9000,  C's  share. 

40.  Find  the  largest  hnmber  which  is  contained  afi  integral  num- 
ber of  times  in  each  of  the  following :  2f ,  6^,  11^,  19^. 

2f ,  6A,  Hi.  19J  =.  V,  w,  ¥.  H^. 

G.  C.  ^.  of  23,  115,  23,  115  =  23. 

L.  C.  M.  of  9, 18,  2,  6  =  18. 

.'.  G.  C.  M.  of  fractions  =  ^  =  1^,  Ana, 

41.  A  person  bequeathed  ^  of  his  property  to  A,  }  of  it  to  B,  J 
to  C,  i  to  D,  and  the  remainder,  $550,  to  £.  What  was  the  value 
of  the  whole  property  ? 

A  +  i  +  i  +  J  =  H- 

After  If  is  subtracted,  ^  remains. 

.*.  whole  money  =  $550  -»-  ^  —  $  13,200.  Ans. 

42.  Arrange  in  descending  otder  of  magnitude,  if,  j^,  if. 

13     15    16  _^  9126.  10125,10400 

25'    26*    27 ""  17550 

.*.  the  order  of  magnitude  is  if,  if,  if.  Ans, 

43.  A  bankrupt's  debts  are  $2520,  and  the  value  of  his  property 
is  $  1890.    How  much  can  he  pay  on  a  dollar  ? 

2520        4       ^ 

44.  A  bankrupt's  debts  are  $4264,  and  he  pays  62i  cents  on  a 
dollar ;  what  are  his  assets  ? 

533 

0.62i  -  f .  5  of  ?i^  =  $  2665.  Ant, 

8  ■  p  1 
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46.   If  16  juda  of  silk  coBt  f  1S.T5,  how  mach  will  20J  yatit  curit 
If  16  yds.  cost  1 18},  1  yd.  coats  ^^. 
and  20}  yds.  ooal  20}  x  ^^ 

^xf -f  xf^x^-f  =  '--  - 

46.   If  3}  ponndi  of  tea  co«t  $3.80,  how  mach  can  I  bay  fort21.8T? 
If  3|  ItM.  eo«t  13.80,  1   lb.  costs  ^^^,  and  m  much  can  bs 
bought fort2l.87aa  2187  +  —- 


47.  If  A  of  a  ton  of  coal  cott  { 1.12,  what  in  the  price  of  5}  cwtt 
5icwt-|t.  =  iit 
If  A  t.  cost  1 1.13, 1 1.  coeta  t^,  and  Ji  t.  ooela  JJ  x  ^~- 

f»         I  3  15         * 


f  -^  of  a  piec«  of  work  be  done  in  26  days,  how  mnch  will 
in  11}  days? 


nd  as  much  can  be  done  in  11}  days  aa  11}  ->-  — 


A     11     W      3      165 
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49.  A  man  walks  18  mi.  106  rds.  3}  y&rdii  in  5J  hoars.    How 
loDg  does  he  take  to  walk  a  mile  and  a  half  7 

18  mi.  106  rds.  3f  yd«. :  ^^^^  ^^  =,  15«J  =  J  mi. 

3*  yds.  =  M  rd.  =  I  rd.  ^^^ 

^^  5i  ^  18  mi.  106  rds.  3f  yds.  -  18J  mi. 

If  he  walks  18J  mi.  in  6J  hrs.,  he  will  walk  — ^  mi.  in  1  hr., 

and  it  will  take  him  as  long  to  walk  1^  miles  as  1 J  h — f- 

li  +  ^  =  ^x  Ax5  =  |.hr.  =  27min.  Arts. 
&i       2      ^     2     20 

5 

50.  When  an  ounce  of  gold  is  worth  $19.45,  what  is  the  value  of 
0.04  of  a  pound? 

{ 19.46  X  12  X  0.04  =  $9,336.  Ans. 

61.  If  9  horses  can  plow  46  acref<  in  a  certain  time,  how  many 
acres  can  12  horses  plow  in  the  same  time  ? 

Since  9  horses  can  plow  46  acres  in  a  certain  time, 
1  horse  can  plow  }  of  46  acres  in  the  same  time, 
and  12  horses  can  plow  12  x  (  of  46  »  61^  acres.  Am. 

62.  If  12  men  can  reap  a  field  in  4  days,  in  what  time  will  32  men 
reap  it? 

Since  12  men  can  reap  a  field  in  4  dayp, 

1  man  can  reap  it  in  12x4  days, 

12x4 
and  32  men  can  reap  it  in  — —  days  =  1 J  days.  Aiia. 

63.  If  72  men  dig  a  trench  in  63  days,  in  how  many  days  will 
42  men  dig  another  trench  three  times  as  great  ? 

Since  72  men  can  dig  a  trench  m  63  days, 
1  man  can  dig  it  in  72  x  63  days. 
1  man  can  dig  one  3  times  as  large  in  3  x  72  x  63  days, 

and  42  men  can  dig  it  in  ^  X  "^^  X  ^^  days  «  324  days.  Ans. 
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54.  If  a  man  travels  540  miles  in  24  days,  walking  6  hours  a  day, 
how  many  miles  can  he  txavel  in  3  days,  walking  8  hours  a  day  ? 

Since  he  can  go  540  mi.  in  24  X  6  hrs.  =  144  hrs., 
in  one  hour  he  can  go  j^  of  540  mi., 
and  in  3  X  8  hrs. «  24  hrs.  he  can  go  24  x  xir  o^  ^^  ^^* 

=  90  mi.  Am. 

56.  If  15  men  can  perform  a  piece  of  work  in  22  days,  how  many 
men  will  finish  another  piece  of  work  four  times  as  large,  in  ^  of 
the  time  ?  $ 

Since  15  men  can  do  the  work  in  22  days, 
it  will  take  4  X  15  men  to  do  4  times  the  work  in  22  days, 
and  to  do  4  times  the  work  in  ^  of  22  days  it  will  take 

5  X  4  X  15  men  =  300  men.  Ans. 

56.  A  garrison  of  2100  has  provisions  for  9  months,  but  receives 
reinforcements  of  600  men.    How  long  will  the  provisions  last  ? 

Since  the  provisions  will  last  2100  men  9  months,  » 

they  will  last  1  man  2100  x  9  months, 
and  they  will  last  2100  +  600  »  2700  men 

2100x9 


2700 


mofl.  »  7  mos.  Ant. 


57.  If  a  cubic  foot  of  ice  weigh  57t  pounds,  how  many  cubic  feet 
of  ice  will  weigh  a  ton  ? 

Since  1  cubic  foot  of  ice  weighs  57f  lbs. ;  to  weigh  a  ton 

it  will  take  ?522  cu.  ft.  =  34m  cu.  ft.  Ans, 
57f  *  • 

58.  How  many  bushels  of  wheat  will  serve  72  people  8  days 
when  4  bushels  serve  6  people  24  days  ? 

72  pec^le  will  eat  twelve  times  as  much  as  6  people  in  the  same 

time. 
And  the  same  number  of  people  will  eat  ^  as  much  in  8  days  as 

in  24  days. 
Hence,  72  people  in  8  days  will  eat  12  x  }  times  as  much  as  6 

people  in  24  days. 

12  X  }  X  4  bushels  »  16  bushels.  Ans, 
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69.  If  2  horses  eat  8  bushels  of  oats  in  16  days,  how  many  horses 
will  eat  3000  bushels  in  24  days? 

In  16  days  8  bu.  can  be  eaten  by  2  horses. 
In  1  day  8  bu.  can  be  eaten  by  16  x  2  horses. 

16  V  2 
In  1  day  1  bu.  can  be  eaten  by  — ^—  horses. 

o 

16  y  2 
In  24  days  1  bu.  can  be  eaten  by  -— ^  horses. 

In  24  days  3000  bu.  can  be  eaten  by  ^^^  X  16  x  2  y^^ 

^  -^24x8  I 

«  500  horses.  An$, 

60.  If  a  man  travel  150  miles  in  5  days,  when  the  days  are  12 
hours  long,  in  how  many  days  of  10  hours  each  will  he  travel  500 
miles? 

He  can  go  150  miles  in  5  days  of  12  hours  «  60  hours. 
He  can  go  1  mile  in  ^^  hour. 

He  can  go  500  miles  in  — r^- —  hours. 

fino  V  fin 
He  can  go  600  miles  in  days  of  10  hours, 

^  20  days.  Aru. 

61.  If  a  regiment  of  939  soldiers  consume  351  bushels  of  wheat  in 
21  days,  how  many  soldiers  will  consume  1404  bushels  in  7  days  ? 

1404  bu.  will  last  the  same  number  of  men  four  times  as  long 

as  351  bu. 
And  the  same  amount  will  last  three  times  the  number  of  men 

for  7  days  as  for  21  days. 

3  X  4  X  939  soldiers  » 11,268  soldiers.  Am. 

62.  If  5  men  can  reap  a  field  of  12}  acres  in  3}  days,  working 
16  hours  a  day,  in  what  time  can  7  men  reap  a  field  if  15  acresj 
working  12  hours  a  day  ? 

6  men  can  reap  12}  acres  in  3}  days  of  16  hours  ^^  56  hours. 

1  man  can  reap  12}  acres  in  5  x  56  hours. 

-  1  .    6  X  56 , 

1  man  can  reap  1  acre  in    ^      hours. 

12J 
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n  reap  15  bcres  ii 


15 ;;  5  x  56  j^ys  of  ]  2  hoBis, 


63.   If  T  men  mow  22  acres  in  8  days,  working  11  hours  a  day, 
I   how  many  days,  working  10  hours  a  day,  will   11  men  mow 


S  days  of  11  hours  —  88  houn, 
7  X  H8  hours. 


64.   If  44  cannon,  firing  30  rounds  an  hour  for  3  koura  a  day, 
cuuKume  300  barmls  of  powder  in  5  days,  how  long  will  4O0  barrels 
b^C  66  cauaoD,  firing  40  TOundB  an  hour  for  6  hours  a  day  ? 
non  firing  30  rounds  for  3  hoars  ci 

300  bble.  in  5  days, 
non  firing  30  rounds  for  1  hon 

300  bbU.  in  3x5da)-B. 
non  firing    1  roand    for  1  hour  c 

300  bbls.  in  30  X  3  X  5  days, 
non  firing    1  round   for  1  hour  ronsumas 

300  bblB.  in  44  X  30  X  3  X  5  days. 

non  firicig    1  round   for  1  hour   conaumes 

„  44  X  30  X  3  X  5  J 

300 


1  bbl.  in  ">^->"x^x»  j^yg^ 
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06  cannon  firing    1  ro^nd   for  1  hour  consume 

1  bbl.  in  ^^X--QX^X^  days. 
300  X  66  ^ 

66  cannon  firing  40  rounds  for  1  hour  consume 

1  bbl.  in  ^^X30X3X5  ^ 
40  X  300  X  66       ' 
66  cannon  firing  40  rounds  for  5  hours  consume 

1  bbl.  in    ^^X30X3X5    ^ 
5  X  40  X  300  X  66      ^ 
66  cannon  firing  40  rounds  for  5  hours  consume 

400  bbJa.  in  ^^^''^t^'l^JM^  d^y«  -  2  days.  Ans. 
6x40x300x66         ^  ^ 

66.   How  many  times  will  a  wheel  2^  feet  in  circumference  turn 
round  in  travelling  over  12f  yards  ? 

The  wheel  revolves  once  in  going  2^  feet. 
.*.  it  will  turn  around  as  many  times  in  going  12f  yds.  =  38^  ft. 
as  38f  +  2^  =  15.  Ans. 

66.  How  much  ground  will  be  travelled  over  by  a  wheel  If  yards 
in  circumference,  when  it  has  made  4}  turns  ? 

If  the  wheel  turns  once  in  going  If  yds.,  in  making  4^  turns  it 
will  go  4J  times  If  yds.  =  6f  yds.  Ans. 

67.  Find  the  circumference  of  a  wheel  which  makes  9  turns  in 
travelling  over  7^  yards. 

If  it  makes  9  turns  in  going  7J  yds.,  it  will  go  7^  yds.  -^  9  =  f  yd. 

=  2}  ft.  in  making  one  turn. 
.*.  the  circum&rence  of  the  wheel  is  2|  feet.  Ans. 

68.  If  the  ciicamferance  of  a  wheel  be  ^  of  1  yd.  1}  ft.,  how  many 
times  will  it  turn  in  travelling  3f  miles  ?  * 

1  yd.  1 J  ft.  =  1^  yds.  =  If  yds.       3f  mi.  =  3f  X  1760  yds. 

If  the  wheel  makes  1  turn  in  going  ^7*  of  If  yds.,  it  will  make  as 
many  turns  in  going  3f  x  1760  yds.  aa  ^|X  ^^^  =  1396^.  ^715. 
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68.  If  the  wheel  of  a  locomotive  be  3^  timet  5.52  feet  in  dmuo- 
fereDce,  how  msii7  tines  doei  it  torn  ia  a  mioate,  wlieii  the  locomo- 
Uve  is  nmoing  at  the  rat«  of  13.34  miles  an  hoxul 

6.52  -  5H,  and  13.31  -  13}}. 

If  it  it  goiag  at  the  rat«  of  13}}  mileB  per  honr,  it  is  going  at  the 

rate  of  ipi  miles  per  minnte,  or  at  the  rate  of  lgM.>lJ^  fert 

per  minnte. 
If  it  tnroa  once  in  going  3f  x  5){  feet,  it  will  turn  as  many  timea 


70.  A  can  mn  ^  of  a  mile  in  |  of  a  minnte,  B  can  mu  ^  of  a 

mile  in  j  of  a  minnte,  and  C  ^  of  a  mile  in  f  of  a  minnte.  Which 
in  the  fastest  runner  ?  and  if  he  can  rnn  a  certain  distance  in  3  min. 
10  nee.,  how  mncb  longer  will  each  of  (he  others  take  to  rnn  the 
same  distance  ? 


If  Ac 

anrcnAmi-ingmin 
+  A-8imta. 

.ton 

in  a  mile  it  irill  take  him  f 

If  B 

anrnnAmi.in}mia 

,tor 

an  a  mile  it  will  take  him  j 

If  Cc 

anrnuAmLinfmin 

,ton 

u  a  mile  it  wUl  take  bim  | 

■"'" 

— >-min.-6timiii. 

a  certain  distance  in  3}  min.,  and  a  mile  in  6^ 
listance  is  that  part  of  a  mile  which  3}  is  of  6^  ^^V- 
1  a  mile  in  8}  min.,  he  can  nm  ^  mi.  in  ^  of  8} 
5  min.  -  3  min.  51  sec. 
oitinSminlOsec.  .-.ittakeeA41eec.longertiianC, 


a  mile  in  7ft  min 

.  he  can  mn  ft  mi.  in 

[!  =  3min.2eftse 

in  it  in  3  min.  10  » 

BC    .-.  it  takes  B  ISft 
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Find  the  amount  of  the  following  hills  : 

71. 

Mr,  Bkhard  Rowe,  Boston,  Nov.  23,  1880. 

To  John  DoCt  Br, 


To 


(4 


125  lb%.  sugar  @  10  cts. 

1  bag  coffee,  115  lbs.  @  32  cU. 
25  gals,  molasses 

8  lbs.  Japan  tea 
28  lbs.  crackers 

2  bbh-  flour 


To 
i( 

(t 

«« 

•• 

«« 


®  62  cU 

®  92  cU 

®     S  cts 

@  ?7.50 

$89    40 

John  Doe. 
72. 
Mr,  James  Hardy,  Boston,  Feb.  29,  1888. 

To  a  H.  Mills,  Dr. 


JReceived  Payment, 


275  bbls.  flour      @  $6.75 

324:  bbls.  flour     @  f  6.25 

300  bu.  potatoes  @  48  cts 

1578  lbs.  buU^r      @  32  cts 

2000  bbls.  apples   ®  f  1.25 

1    car-load   oats,  .  20,000   lbs.,   625   bu., 

®  42  cts 

1  ear'load  com,  28,575  lbs.,  510.27  bu., 
®  55  cts 


Received  Payment, 


$7573 
a  H.  Mills, 


36 


James  Sarhw, 


73. 


Boston,  Jan.  1, 
To  John  Pike,  Dr. 


1888. 


To  \2  bales  Texas  cotton,  5760  lbs. 

® 

9i  cts. ,    , 

$532 

80 

"      7  bales  upland  cotton,  3514  lbs. 

® 

lOJ  cts. .    , 

360 

19 

"      3  bales  low  middling,  1476  lbs. 

® 

9f  cts. .    . 

143 

91 

"      8  bales  good  ordinary,  9220  lbs. 

® 

9    cts.  .    . 

793 

80 

Received  Payment, 


fl830    70 
John  Pike. 
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EXEBCISB    LIX. 


1.  What  length  of  board  15 
in.  wide  will  contain  11  sq.  ft. 
36  sq.  in.  ? 


11  sq.  ft.  36  sq.  in. 
15  in. 

lit  +  u 


11}  sq.  ft. 
Uft. 
9  ft.  Am. 


2.  What  length  of  road  44  ft. 
wide  will  contain  an  acre  ? 

1  A.  =>  160  sq.  rds. 
44  ft.  »  2}  rds. 
160 -I- 2}  ^  60  rds.  Ans. 

8.  Find  the  area  of  a  rectan- 
gular field  13.12  chains  long, 
10.35  chains  broad. 

13.12  ch. 
X  10.35  ch. 


10)135.792  sq.  ch. 

13  A.  5.792  sq.  ch.  Am. 

4.  A  path  216  ft.  long  meas- 
ored  72  sq.  yds.   Find  its  breadth. 

72  sq.  yds.  =  648  sq.  ft. 
648  +  216  =  3  ft.  Am. 

6.  A  rectangular  field  of  21.66 
acres  is  250.8  yds.  broad.  Find 
its  length. 

1  A.  =  4840  sq.  yds. 
4840x21.66 


250.8 


418  yds.  Ans. 


6.  What  is  the  area  of  a  table 
if  length  and  breadth  be  4  ft.  3f 
in.  and  2  ft.  9f  in.,  respectively  ? 

4  ft.  3f  in.  =  4^  ft. 
2  ft.  9f  in.  -  2|  ft. 

4^x2f  »12sq.  ft.  Ant. 

7.  From  each  corner  of  a 
square,  the  side  of  which  is  2  ft 
5  in.,  a  square  measuring  5  in. 
on  a  side  is  cut  out.  Find  the 
area  of  the  remainder  of  the  figui  e. 

2  ft.  5  in.  =  2A  ft. 
2Ax2A-5iH  sq.ft. 

=  5  sq.  ft.  121sq.  in. 
5  X  5  =  25  sq.  in. 
25  sq.  in.  X  4  =  100  sq.  in. 
5  sq.  ft.  121  sq.  in.  =  100  sq.  in. 
=  5  sq.  ft.  21  sq.  in.  Am. 

8.  The  len^h  and  breadth  of 
a  map  are  4^  ft.  and  3}  ft.,  re- 
spectively. If  the  map  represent 
77,760  sq.  mi.  of  country,  how 
many  miles  are  there  to  a  square 
inch? 

4}  X  3J  =  15  sq.  ft. 

=  2160  sq.  in. 
77^760  -i-  2160  =  36  sq.  mi.  Ans. 

9.  In  rolling  a  grass  plot  24 
yds.  long  and  containing  400  sq. 
yds.,  how  many  times  must  a 
roller  3  ft.  4  in.  wide  be  drawn 
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over  it  lengthwise  so  that  the 
whole  may  be  rolled  ? 

400  -*-  24  =  16}  yds. 
3  ft.  4  in.  =  ^  ft.  =  li  sq.  yds. 
16f-«-lJ  =  15.  Ana, 

10>   How  many  sods,  each  2 


ft.  3}  in.  long  and  8}  in.  broad, 
would  be  required  to  turf  an  acre 
of  ground  ? 

2  ft.  3i  in.  =  27J  in. 

1  A.  =  6,272,640  sq.  in. 
6272640 


27i  X  8i 


27,648.  Am, 


11.   Find  the  area  of  a  picture-frame  2}  in.  broad  and  having  an 
outside  measurement  of  4  ft.  6^  in.  in  length  and  2  ft.  8  in.  in  width. 


2J  in.  X  2 

4  ft.  6J  in.  -  ^  in. 

4  ft.  2  in.  +  2  ft.  8  in. 

6ft.i0iA.>!C2«13ft.8in. 

2Jin. 


13«XA=^xl 


4 J  in. 
4  ft.  2  in. 
6  ft.  10  in. 
13}  ft. 

Aft. 

41 
16 


to 

• 

00 

■ 

' 

4  ft.  2  in. 

2A  sq.  ft- 

2^7  sq.  ft.  =B  2  sq.  ft.  81  sq.  in.  Ans. 


12.  Find  th^  expense  of  glazing  four  windows,  each  containing 
12  panes,  the  panes  being  each  a  foot  long  and  10  in.  wide,  and  the 
price  of  the  glass  38  cents  per  square  foot. 


10  in.  =  4  ft. 
2 


5 


1  X  }  =  }  sq.  ft. 

;:52X^=  10  sq.ft.  lOsq.  ft.  X  4  =  40  sq.  ft. 

40  X  $0.38  =  $15.20.  Am, 


13.  A  garden  76  yds.  long  and  56  yds.  broad,  enclosed  by  a  wall, 
has  a  border  4  ft.  wide  within  the  wall,  and  within  this  a  path  5  ft. 
wide,  the  middle  being  grass.  Find  the  aureas  of  the  border,  path, 
and  grass,  respectively. 

4  ft.  =  1}  yds.    2  X  1 J  yds.  =  2}  yds. 
76  yds.  -  2|  yds.  =  73J  yds. 
73 J  yds.  +  56  yds.  =  129 J  yds. 

129J  yds.  X  2  =  258}  yds.  =  perimeter. 
258}  X  1}  =  -4^  X  f  =  ^V-^  =  344|  sq.  yds.  (1)  Am, 
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TBydi. 

56  yds. -2}  yds.  =53i  yds. 

u 

H.  -  ■       "* 

73iydB.-2xlJ-70ydB. 

m 

-          70 

70  yda,  +  53J  yde.  -  123^  yds. 

123i  ydB.  X  2  -  24ej  yd*. 

s 

s 

246jxli-^xj 

-41Iiaq.yd.. 

{2)A«. 

5  ft.  +  4  ft.  -  9  ft.  -  3  yd*. 

78  yd».  -  (2  X  3  yds.)  -  70  yd*. 

66  yd*. -(2x3  yds.)- 60 yd8. 

70  X  50  ^  3500  aq.  yde.  (3)  An*. 

14.   Find  the  aren  of  a.  circle 

17-   The  diameter  of  a  oiBteni 

which  hw  k  radiiu  of  3  ft. 

is  13  ft.     What  iB  the  area  of  ttie 

3x3-9  E«,.  ft. 

3.1416 

13  ft.  +  2  -  6i  ft.  RadiuB. 

x9B.l-fL 

6ix6i  =  42J  sq.ft. 

3.1418 

B8.27jM  Bq.  ft.  Ant. 

X  42|  sq.  fL 

il2.-,?2?  sq.  ft.  Am. 

16.  What  ii  the  vea.  of  »  cir- 

cular field  with  a  radius  of  400 

18.   The  two  dials  of  the  clock 

v.rH.? 

of  St.  Paul'i,  London,  are  each 

18^  feet  in  diameter.     What  i) 

160.000  eq.  yds. 

the  area  of  each  in  square  feet! 

( 

18^ft.  +  2=.9Aft. 

JOOOO  Bq.  ydB. 

8Axfl,^>82i%sq.fL 

56  aq,  yds.  Ant. 

3.1416 

X  82^  sq.ft. 

im  of  the  rotunda 

258.52fil  sq.  ft.  An,. 

n  at  Borne  is  71  ft. 

3  area  of  tlie  floor. 

19.  How  many  equare  inches 

on  the  surface  of  a  ball  3  in.  in 

n.  =  711ft. 

diameter? 

li  =  5112iBq.  ft. 

3x3  =  9Bq.m. 

.1416 

3.1416 

5112jBq.  ft 

xSsq.in. 

64#Bq.  ft 

Ans. 

28.27«sq.in.  An,. 
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20.  How  many  square  inches 
of  snrface  in  a  spherical  black- 
board 12  in.  in  diameter? 

12  X  12  =  144  sq.  in. 

3.1416 
X  144  sq.  in. 

452.39^  sq.  in. 

21.  What  is  the  interior  sur- 
face of  a  hemispherical  vase  20 
in.  in  diameter? 

20  X  20  »  400  sq.  in. 
400  sq.  in.  -I-  2  =  200  sq.  in. 

3.1416 

X  200  sq.  in. 

628.32  sq.  in. 
»  4  sq.  ft.  52.32  sq.  in. 

22.  How  many  yards  of  car- 
peting I  of  a  yard  wide  will  be 
required  for  a  floor  26  ft.  long, 
15|  ft.  wide,  if  the  strips  run 
lengthwise  ?  How  many  if  the 
strips  run  across  the  room? 
How  much  will  be  turned  under 
in  each  case  ? 

15f  ft.  -  5J  yds. 
6  J  -«-  }  =  7  strips. 
26  ft.  =  8f  yds. 
7x8}  yds.  =  60}  yds.  Am. 

None  to  turn  under. 

8}  +  }  =  11}  =  12  strips. 
12  X  5J  yds.  =-  63  yds.  Am. 

1-}  =  }. 

^         or         1 

-  X  ?  ="  -  yd.  to  turn  under. 

9     i     ^ 

3 


23.  How  many  yards  }  of  a 
yard  wide  will  be  required  for 
a  room  8 J  yds.  long  and  17  ft. 
wide,  if  the  strips  run  length- 
wise, and  there  is  a  waste  of  ^ 
of  a  yard  in  each  strip,  in  match- 
ing patterns  ? 

17  ft.  -  5}  yds. 
^-*-J  =  6M  =  7strip8. 

7xAy<i-  =  Ayd. 

7x8}  yds.  =-  59}  yds. 
59 J  yds.  -I-  tV  yds. 

=  59}}ydfl.il?M. 

24.  How  many  square  yards 
of  oil-cloth  will  be  required  for 
a  hall  floor  5}  yds.  long  and 
10  ft.  wide? 

10  ft.  =  3}  yds. 
5}  X  3}  =-  17}  sq.  yds.  Am. 

25.  What  will  be  the  cost  of 
carpet  J  of  a  yard  wide  for  a 
room  28}  ft.  by  18}  ft.,  if  the 
strips  run  lengthwise,  and  the 
cost  per  yard  is  92  cents  ? 

18}  ft. 


6}  yds. 
5  strips. 
9}  yds. 
47}  yds. 
47}  X?0.92  =  $43.70.  Am. 


6}^  J 
28}  ft. 
9}X5 


26.  Find  the  cost  of  carpet 
30  in.  wide,  at  $1.25  per  yd.  for 
a  room  18  ft.  by  14  ft.,  if  the 
strips  run  lengthwise;  if  the 
strips  run  across  the  room. 
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30  in.: 
18  ft.- 
14  ft. 

6x6  yds. 
36xfH 

8x4}xfli 


4  yd. 

6  yds. 
4J  yds. 
5f  =  6  stripB. 
■■  36  yde. 
$45.  ilrw. 
'  7i  =•  8  strips. 


?  46.67.  Am. 


27:  Find  the  cost  o|  carpeting 
27  inches  wide,  at  |1.12^  per 
yard,  for  a  room  29  ft.  9  in.  by 
23  ft.  6  in.,  if  the  strips  run 
across  the  room. 

27  in.  =  f  yd. 
29  ft.  9  in.  =  29}  ft.  =-  9H  yds. 
23  ft.  6  in.  =  231  ft.  =  7f  yds. 
9|1  +  I  =  13f . 
14  X  7f  =  109f  yds. 
=  14  strips. 
1091  X  ?  1.125  =  $  123.38.  Am. 

28.  Find  the  cost  of  carpeting 
}  of  a  yard  wide,  at  $2.75  per 
yard,  for  a  room  34  ft.  8  in.  by 
13  ft.  3  in.,  if  the  strips  run 
lengthwise,  and  if  there  be  a 
wa'^te  of  J  of  a  yard  on  each 
strip  in  matching  the  pattern. 

34  ft.  8  in.  =  34f  ft.  =  1 1  f  yds. 
13  ft.  3  in.  =  13J  ft.  =  4/y  yds. 
4/2  -5-  J  =  5|  =  6  strips. 
6x  in  =  69Jyd8. 
6  X  J  yd.  =  1\  yds.  waste. 
69J  +  li  =  70f  yds. 
70|  X  ?  2.75  =.  $  194.79.  Am. 

29.  Which  way  must  the 
strips  of  carpet  }  of  a  yard  wide 


mn  in  order  to  carpet  most 
economically  a  room  20  ft.  6  in. 
long  and  19  ft.  6  in.  wide,  if 
there  be  no  waste  for  matching 
the  pattern  ? 

20  ft.  6  in.  =  20i  ft.  =  ^  yds. 
19  ft.  6  in.  =  19i  ft.  =  6i  yds. 

6i  -i- }  =  8f  =  9  strips. 

9  X  6|  =  61 J  yds.  lengthwise. 

6  J  -f  J  =  9J  =  10  strips. 
10  X  6J  =  65  yds.  across. 
.•.  the  strips  must  run  lengthwise. 

30.  Find  the  number  of  yards 
of  plastering  in  the  walls  of  a 
room  21}  ft.  long,  16J  ft.  wide, 
and  11  ft.  high,  if  12  sq.  yds.  be 
allowed  foj^  door^,  windows,  and 
base-boards. 

21}H-16i  =  38Jft. 
2  X  38t  ft  =  76i  ft. 
76ixll  =  841isq.ft. 
=  93i  sq.  yds. 
93 J  sq.  yds.  —  12  sq.  ydf. 

=  81  i  sq.  yds.  Am. 

31.  How  many  square  yards 
of  plastering  in  the  walls  and 
ceiling  of  a  room  30  ft.  8  in.  long, 
26  ft.  5  in.  wide,  10  ft.  6  in.  high, 
if  2  \  sq.  yds.  be  allowed  for  doors, 
windows,  and  base-boards? 

30  ft.  8  in.  =  30f  ft. 
26  ft.  5  in.  =-26^  ft. 
30|  +  26^  =  57^j  ft. 
2x57T2jr=114Jft. 
114J  xlOi=  133/5  sq.  yds. 

30|  X  26^^  =  908V  sq-  y^' 
1333V  +  90^  =  223  j%- 
223/^j-24=199/2Vsq.ydsi.  Aru. 
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32.  What  will  be  the  cost  of 
plastering  the  walls  and  ceiling 
of  a  room  27  ft.  4  in.  long,  20  ft. 
wide,  and  12  ft.  6  in.  high,  at  27 
cents  per  square  yard,  if  20  sq. 
yds.  be  deducted  for  doors,  Win- 
dows, and  base-board  ? 

27  ft.  4  in.  =  27J  ft.  =  9J  yds. 

20  ft.  =  6|  yds. 
12  ft.  6  in.  =  i2J  ft.  =  4i  yds. 
9  J  +  6f  =  15J  yds. 
2  X  15}  -  31f  yds. 
31f  X4j  =  131if  sq.yds. 
9J  X  6}  =  eO|^  sq.  yds. 
131  Jf  X  60J^  =  192f  sq.  yds. 
192f-20=172}sq.  yds. 
172t  X  f  0.27  =  f  46.50.  Ans. 

33.  Find  the  cost  of  whitening 
the  ceiling  and  walls  of  a  room 
14  ft.  4  in.  wide,  15  ft.  6  in.  long, 
10  ft.  6  in.  high,  at  5  cents  per 
square  yard,  allowing  9  sq.  yds. 
for  doors  and  windows. 

14  ft.  4  in.  =  14J  ft.  =  4}  yds. 

15  ft.  6  in.  -  15J  ft.  =  5i  yds. 
10  ft.  6  in.  -  lOJ  ft.  =  3i  yds. 


4J  +  5i 

2X9H 

19t  >^  Si 

4Jx6i 

69|t  -^  24f  J 

94^-9^ 

85^  Xf  0.05 


9H  yds. 
19f  yds. 
69JJ  sq.  yds. 
24|J  sq.  yds. 
94^y  sq.  yds. 
85^  sq.  yds. 
$4.26.   Ana. 


34.  Find  the  cost  of  plastering 
a  room  21  ft.  long,  15  ft.  wide, 
12  ft.  high,  at  40  cents  per  square 
yard,  allowing  for  a  door  7  ft. 
high,  3  ft.  wide ;  3  windows, 
each  5  ft.  high,  3  ft.  wide ;  and 
a  dado  2  ft.  9  in.  high  around  the 
room. 

21  -f  15  -  36  ft. 
2  X  36  ft.  =  72  ft. 

72  X  12  =  1179  sq;  ft. 
3  X  7  =  21  sq.  ft.  door. 
5  X  3  X  3  =  45  sq.  ft.  windows. 

2f  X  72  =  198  sq.  ft.  dado. 

21  -H  45  +  198  =  264  sq.Vt. 

1179 -264  =  915  sq.ft. 
915  pq.  ft.  =  101 J  pq.  yds. 
iOlJxf  0.40  =  ?  40.67.  Ant, 


36.  Find  the  cost  of  papering  a  room  20  ft.  6  in.  long,  17  ft.  4  in. 
wide,  9  ft.  high,  with  paper  18  in.  wide,  8  yards  in  a  roll,  at  75  cents 
a  roll ;  allowing  for  2  doord,  each  7  ft.  high,  3  ft.  wide,  and  for  3 
ivindows,  each  5  ft.  6  in.  high  and  3  ft.  3  in.  wide. 


20  ft.  6  in. 

17  ft.  4  in. 

9  ft. 

25Jx3 
2x7x3 


20J  ft.  =  6f  yds. 

17i  ft.  -  5}  yds. 

3  yds. 

V2{\jdB.    2X12H-25}. 

75|  sq.  yds. 

42  sq.  ft.  =  4}  sq.  yds.  doors. 
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3  X  51 X  3i  -  53J  sq.  ft.  -  SjJ  aq.  yds.  nindowi. 
4i  +  51i-10|»q.yds. 

lein.-iyd.  8xi~4«q.rdg. 
^jt  +  4  -  lejj  - 17  roll*. 
17x¥0.76-fl2.T6.  Ant. 

86.  Find  the  cost  of  papering  a  room  S2  ft  long,  22  ft.  vide,  13  ft. 
high,  with  paper  13  in.  wide,  8  yards  in  a  roll,  at  $  1.25  a  roll,  if 
60  sq.  yda.  be  allowed  for  doors,  windows,  and  base-board. 
32  +  22  =  54ft.    2x64-108ft 
JOB  X  13  =  1404  sq.  (t  - 166  sq.  yds. 
166  -  60- 106  aq.  yds. 

18  in. -1yd.     8xl-4«q.yd«. 
106  +  4-281-27  rolli. 
2TX|1.25-|33.76.  Am. 

37.  Find  tbe  cost  of  papering  a  room  26  ft.  long,  21  ft  wide,  12 
ft.  high,  with  paper  20  in.  wide,  8  yards  in  a  roll,  at  fl.SOaToll, 
and  a  border  at  25  cents  per  running  foot;  allowing  for  a  Sre-plue 
G  ft.  3  in.  by  4  ft.,  a  door  7  ft.  by  41  ft.,  and  3  windows,  each  6  ft 
by  31  ft. 

2ea.-8iydB.    21ft.-7yda.    12ft.-4yds. 
8f  +  7  -  15}  yds.    2  x  16}  -  31}  yds. 
311x4-1251  aq.  yds. 
6  ft.  3  in. -5i  ft. 

61x4-21  sq.fL    -   2} sq.  yds.  fire-place. 
Tx41-31lBq.ft.-  31  aq.  yde.  door. 
3x6x31-63aq.  ft.   -   7    aq.  yds.  windows. 

12{  sq,  yds.  to  be  dedacted. 

1251  -  12i  - 1121  sq-  y^t- 

20  in. -S  yd.     8  X  i  =  4|  aq.  yds. 
1121-«-41-25iV-26roll». 
26  x¥  1.50 -$39.00. 
Perimeter  -  311 7^-  -  W  ft, 
94  xfO.25- $23.60. 
38.00-|-|23.SO-$62.60.  Ant. 
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How  many  feet  board  measure  in : 

38.  A  board  18  ft.  long,  9  in.  wide,  }  in.  thick  ? 
A  board  16  ft;  long,  11  in.  wide,  1  in.  thick  ? 

9  in.  =  f  ft. 
18xf=13Jft.  Ant, 
11  in.  -  H  ft- 
16  X  H  =  14}  ft.  Am. 

39.  Twenty  boards  averaging  14  ft.  long,  10  in.  wide,  \  in.  thick? 

10  in.  =  t  ft. 

S[x|xf  =  ^=-233ift.^r«. 


40.  Three  joists  13  ft.  long,  8  in.  wide,  3  in.  thick  ? 

8  in.  =  f  ft. 
Hence  1  joist »  3  boards  13  by  {. 

Yx|x|x|=.78ft.  An$. 

41.  A  stick  of  timber  8  in.  by  9  in.  and  27  ft.  long? 

8  in.  =-  }  ft. 

Hence  1  stick  =  9  boards  27  ft.  by  }  ft. 

9 

?x|x|-162ft.  Am. 
1      p     1 

42.  Two  beams,  each  6  in.  by  9  in.  and  23  ft.  long  7 

6  in. » I  ft. 
Hence  1  beam  »  9  boards  23  ft  by  }  ft. 

4  ^xix-x2-207ft.  ^rw. 

1      %     11 
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48.  Tbreejoistfl,eMh3m.b74ia.ud  11  ft  longr 

3  :d.  =>  I  n. 

Hence  I  joi^t  ^  i  boards  11  ft.  bj  J  fL 
li  X  1  X  ^  X  ^  -  33  ft.  in*. 

44.   Five  joists,  each  6  in.  by  4  in.  and  lift,  long? 
6  in.  -  }  ft. 
Henee  1  joist  —  4  boards  14  ft.  bjr  J  ft 


45.   A  atiok  of  timber  10  in.  aqnare  and  36  ft.  long  i 
10  in.  - 1  ft. 
Hence  1  etitk  =  10  boaide  36  ft.  by  |  ft 
6 

T'^p^i 

Ten  planks,  each  13  ft.  long,  15  in.  wide,  2  in.  thickT 

15  in.  --=  J  ft. 

Hence  1  plank  ^  2  boardR  13  ft.  by  )  ft 

1?  x5x?X  15.325  ft.  ^n.. 
14      11 

d  the  cost  of: 
Nine  JoipU,  each  15  ft.  long,  3}  in.  by  6  in.,  at  |12  per  M. 


Hence  1  joist  —  3}  boards  15  ft.  by  ^  ft 
16x-'>. 
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48.  Thirty  planks,  each  12  ft.  long,  11  in.  wide,  3  in.  tiiick,  at 
( 15  per  M. 

11  in.  =  H  ft-    f  15  per  M.  =  ^^  per  sq.  ft. 

Hence  1  plank  =  3  boards  12  ft.  by  ||  ft. 

12x  ^  X  3  X  30  X  ^  =  ^  =  f  14.85.  ilTM. 
12  1000       20       ^ 

49.  Fonr  stickfl  of  timber,  each  8  in.  by  9  in.  and  28  ft.  long,  At 
flSper  M. 

9in.«}ft.    f  18  per  M.  =  H?- per  sq.  ft. 
*  *^  1000^     ^ 

Hence  1  stick  =  8  boards  23  ft.  by  }  ft. 

??x2x5x^xll^=-t]JM»S994    Aru 
1^4^1^1^1000       125    -♦^•^^•^«»- 


50.  A  board  24  ft.  long,  23  in.  wide  at  one  end  and  17  in.  at  the 
other,  and  IJ  in.  thick,  at  $30  per  M. 

^      =  30  in.  average  width. 
20  in.  »  1}  ft 

f30  per  M.--*-^  per  sq.ft. 
^  1000*^     ^ 

Hence  the  board  =  1}  boards  24  ft.  by  If  ft. 

24x|x^xi^  =  ^  =  fl.80.  Am. 
3     2     1000      5 

61.  A  stick  of  t^nber  29  ft.  long,  10  in.  by  12  in.  at  f  13.50  per  M. 

12 in.  - 1  ft.  f  13.50  per  M.  -il^  =  i^  per  ft. 

^  1000     2000*^ 

Hence  1  stick  =  10  boards  29  ft.  by  1  ft. 

29xWxlx||^-|^  =-13.92.  Ana, 
200|J      200 

62.  The  flooring  for  two  floors,  each  23  ft.  by  17  ft.,  each  floor 
double,  and  of  boards  }  in.  thick ;  the  lower  floor  at  1 18,  and  the 
upper  at  $  24,  per  M. 


252  ABtTHItETIC. 

Boards  {  in.  thick  are  reckoned  aa  1  in. 

Hence  each  floor,  being  donble,  will  require  2  X  23  X  17  =  782  iq.  B. 
Average  cost  per  floor  —  (  21  per  M. 
.'.  Average  coet  bolh  floors  —  f  42  per  M. 
,,  142  _ 


17  ft. 


fi3.  The  Sooring  timbers  for  a  room  23  ft.  by  17  ft.  at  (IS  per  H, 
if  tbey  are  2  in.  by  10  in.,  17  ft.  long,  and  are  placed  on  edge,  two 
close  to  the  walls,  and  the  others  with  spaces  of  }{  of  a  foot  between 

The  room  being  17  ft.  wide  and  the  timbers 
17  ft.  long,  the  timbers  must  run  scrolls  theroDOi. 
After  a  timber  is  placed  gainst  tbe  wall  at  one 
end,  the  remaining  distance  to  be  occopied  nilh 
timbers  and  spaces  =  23  ft.  -  2  in.  =  22^  ft.  The 
dietance    occujiied    by   a   timber   and   a  space 

,•,  22J  +  fjj  =  number  of  timbers  required  for 
remaiiuDg  space. 

20 

1  timber  is  sapposed  to  have  been  placed. 
-.  20  +  1  —  21,  the  whole  nnmber  of  timbers  required. 
3 

lOOjJ     100 
.-.  21x|0.51-tl0.7I,  wholecoat. 

i.  A  log  14  ft.  long,  17  in.  in  diameter. 

17"  -  2  X  17  -  289  -  34  -  255. 
li  of  H  of  255 -187  ft  Am. 

I.   A  log  11  ft  long,  13  in.  in  diameter. 

13*  -  2  X  13  - 169  -  26  - 143. 
}j^  of  H  of  143 -3  83  ft.  ..Int. 
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66.  A  log  16  ft.  long,  20  in.  in  diameter. 

20*- 2x20  =  400-40-360. 

tt  of  H  of  360  =  302  ft.  An$. 

67.  A  log  12  ft.  long,  15  in.  in  diameter. 

16«-2x  15  =  225-30- 195. 

i^  of  iJ  of  195  =  123  ft.  Ans, 

Find  the  yalne,  at  |9  per  M.  of: 

68.  A  log  17  ft.  long,  averaging  11  in.  in  diameter. 

ll«-2xll  =  121-22  =  99. 

}J  of  iJ  of  99 -88.3675  ft. 
88.3575  X?  0.009 -f  0.80.  Ana. 

69.  A  log  18  ft.  long,  averaging  13  in.  in  diameter. 

13«  -  2  X  13  =  169  -  26  =  143. 

14  of  iJ  of  143 -135.135  ft. 
135.135  X  J0.009  -  f  1.22.  Ans, 

60.  A  log  13  ft.  long,  16  in.  in  diameter. 

16*  -  2  X  16  =  266  -  32  =  224. 
}i  of  H  of  224 -153  ft. 
153  x?0.009  =  11.38.  Ana, 

61.  A  log  14  ft.  long,  12  in.  in  diameter. 

12*-2x  12  =  144-24- 120. 
fj  of  ^  of  120  =  88  ft. 

88  X  f  0.009  =  $0.79.  Ana. 

62.  How  many  clapboards  will  be  required  to  cover  the  front  of 
a  house  60  ft.  long  and  20  ft.  high,  if  they  are  laid  4  in.  to  the 
weather,  and  if  120  sq.  ft.  be  deducted  for  doors  and  windows  ? 

60x20  =  1200. 
1200  -  120  =  1080. 
4  X  }  =  1 J  sq.  ft. 
1080  +  1 J  =  f  of  1080. 
=  810.  Ans. 
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6S.   If  one  tboiuand  ^hiaglea  cover  120  »q.  ft.  of  root,  what  i>  llie 
BverBg«  width  qt  a  shingle  T 

^ofieiD. ''di  in. 

17A  +  6i-3ftin.  Ani. 

04.   Allowing  one  thousand  shingles  for  120  sq.  A.,  how  miny 
thousand  will  b«  required  to  cover  the  pitrhed  roof  of  a  hooM  60  It, 
long,  if  tho  width  of  each  sida  of  Ihe  roof  he  24}  ft.  ? 
24}  X  60  -  1470  aq.  fL 
1470  + 120  =  24f 
24}  thoosand.  Ant. 

£X£BCI3E    LX. 


1.  Fiod  the  volmna  of  a 
rectaogular  solid  nho»e  leogth, 
breadth,  and  thickness  are  T  ft.. 
2ft.6in.,and  11  in.  reBpectively, 

7  X  2i  X  H  =  IfVf  CO.  ft. 
-Ificu.  ft.  72ott.  in.  Ant. 

2.  How  many  cubic  feet  of 
air  in  a  hall  54  ft.  long,  33  ft. 
wide,  21ft.  4  in.  high  7 

54  X  33  X  21J  =  38,016  cu.  ft. 

3.  Find  the  volume  of  a  cnba 
whose  edge  is  2 J  yds. 

21  X  21  =  15J  cu.  yda,    - 


cellar  is  dug  21  ft.  long, 
in.  wide,  9  ft.  deep.  How 
mbic  yards  of  earth  are 
ut? 

i-^-12()Jcn.ydB.d'u. 


length,  breadth,  and  height  are 
5  ft.  4  in.,  3  fL  6  in,  2ft  10  in., 
reepectively  ? 
5J  X  3i  X  2J  -  52J  en.  ft.  im. 

6.  If  the  dimensions  of  a  brick 
be  8  in.  by  31  in- by  2i  in.,  find 
its  volume. 


7.  In  a  bar  of  iron  21  ft  iong^ 
3  in.  wide,  2  in,  thick,  how  many 
cubic  inches  are  there? 


252x3x2=1512  CI 


8.  What  is  the  value  of  i>  bu 
of  gold  8  in.  long  and  {  of  an 
inch    square,   at  $190  a  cnbic 

8x}x  Jx?190.-f855,  Ani. 
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9.  A  reservoir  whose  length 
and  breadth  are  15  yds.  and  12 
yds.,  respectively,  holds  330  cu. 
yds.  of  water.    What  is  its  depth  ? 

330 


15x12 


=  If  yds.  Ans, 


10.  What  length  must  be  cut 
off  a  beam  9  in.  by  15  in.  to  con- 
tain 2^  CQ.  ft.  ? 

-?i-  =  2*ffc. 
I  off       ^ 

=  2  £1.  8  in.  Ans, 

11.  How  high  should  a  room 
be  made,  if  its  length  be  31  ft. 
3  in.  and  breadth  24  ft.,  in  order 
that  it  may  contain  10,000  cu.  ft. 
of  air  ? 


10000 
31 J  X  24 


13}  ft.  Ans. 


12.  A  piece  of  wood  5  ft.  long, 
1  ft.  broad,  and  9  in.  thick,  is  cut 
up  into  matches  2}  in.  long  and 
0.1  of  an  inch  square.  How  many 
will  there  be  if  no  allowance  be 
made  for  waste  in  cutting  ? 

5  ft.  -  60  in. ;  1  ft.  =  12  in. 
60  X  12  X  9 


2iXiVxA 


259,200.  Ana. 


13.  How  long  a  wall  6  ft. 
high,  12f  in.  thick,  could  be  built 
with  the  bricks  forming  a  pile 
17  ft.  6  in.  long,  5  ft.  wide,  4  ft. 
3  in.  high  ? 


12}  in.  =  l^  ft. 

m^<A><M  ^5Si  ft,  Ans. 
6xliV 

14.  Find  the  surface  of  a  cube 
whose  edge  is  3  ft.  5f  in. 

5fin.-Hft. 
m  X  3H  X  6  =  72^^  sq.  ft. 

=  72  sq.  ft.  48J  sq.  in.  Ans. 

15.  Find  the  surface  of  a  rec- 
tangular block  of  stone  4  ft.  long, 
2J  ft.  broad,  IJ  ft.  thick. 

4  X  2}  X  2  =  20. 
2ixljx2  =  64. 
4  X  1 J  X  2  =  10. 
20  +  6}  +  10  =  36}  sq.  ft. 
=  36  sq.  ft.  36  sq.  in.  Ans, 

16.  A  lake  whose  area  is  45 
A.  is  covered  with  ice  3  in.  thick. 
Find  the  weight  of  the  ice  in 
tons,  if  a  cubic  foot  weigh  920  oz. 
avoirdupois. 

1  A.  =  43,560  sq.  ft. 

43560 
X45 
1960200  sq.  ft. 

3  in.  =  }  ft. 

4)1960200 

490050  cu.  ft. 
X920 


450846000 
32,000  oz.  =  1 1. 

14088}{  t.  Ana. 
32)450846 
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17.  How  TDhtiy  bricks  will  be 
required  to  bnild  a  wall  75  ft. 
loDg,  6  ft,  high,  and  16  ia.  tliick, 
each  brick  being  S  in.  long.  4  in. 
wide,  2Ha-  tbickf 

^^lliii  =  14,400.^™. 


18.  Find  thecost  of  mnking  a 
road  110  yds.  in  length  and  IS 
ft.  wide,  the  soil  being  fimt  re- 
moved to  the  depth  of  1  ft.  at  a 
cost  of  25  cents  a  cubic  yard ; 
rubble  being  then  laid  8  in.  deep, 
at  25  cents  a  cubic  yard,  and 
gravel  placed  on  top  B  in.  thick, 
at  62j  ceoti  a  cubic  yard. 


8  ft.  -  6  yds. 


iin.-jyd. 
x2^J25_   j3g, 
9      100       *^ 


Whole  oost-|194.79. 


room  whose  length  ia 
eadth  24  ft.,  height  10 
ave  its  ceiliog  raised  so 
Base  the  space  by  S4  ca. 
lat    will    then   be   its 


27  fl.  -  9  yds, 
24  ft,  -  8  yds. 


10  +  31  - 13}  fL  Am. 

20.  A  block  of  wood  5  A,  4.8 
in.  long,  1  ft  9  in.  wide  and 
thick,  weighs  7.56  cwt.  Deter- 
mine the  weight,  in  poandi,  of  a 
cubic  foot. 


81.  Howniany  cordiinapil* 
of  wood  40  ft  long,  4  ft  wide,  5 
ft.  4  in.  high? 

8x4x4         * 


22.  A  pile  of  wood  containing 
67}  cords  is  270  ft.  long  and  4  ft. 
wide.    How  high  is  it  ? 


23.  What  will  he  the  cost  of* 
pile  of  wood   25  ft.  long,  4  ft. 
wide,  4  ft.  S  in.  high,  at  $3.75  a 
cord? 
25x4x4jtx;3|  _  ^  13  67.  j„ 
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24.  What  must  be  the  length 
of  a  load  of  wood  3^  ft.  high  and 
5  ft.  wide,  to  contain  a  cord  ? 


128        128  X  2 


5  X  3i       5x7 


7^  ft.  Ans. 


26.  How  high  most  manure 
be  in  a  cart  6  ft.  by  4  ft.,  in  order 
to  be  }  a  cord. 

|xl28^2}ft.  Ana. 
6x4       ^ 


26.  Find  the  nnmber  of  bush- 
els  in  a  bin  that  is  8  ft.  long,  4  ft. 
wide,  3  ft.  deep. 

8  X  4  X  3  =  96. 

96-iof96  =  96-19i  =  76Jbn. 

Ans, 


27.  Find  the  number  of  bush- 
els in  a  bin  9  ft.  long,  6  ft.  6  in. 
wide,  3  ft.  4  in.  deep. 

9x6ix3J-195. 
195-J  of  195- 195-39 

■»  156  bu.  Ans. 


28.  Find  the  depth  of  a  bin 
to  hold  360  bu.,  if  its  length  be 
12  ft.  and  its  width  6  ft. 

360  -  J  of  360  -  450  cu.  ft. 
450 


29.  Find  the  length  of  a  bin 
that  is  6  ft.  wide  and  5  ft.  deep^ 
if  it  hold  400  bu. 


400  +  Jof400-500cu.  ft. 

500  ^500^50 
6x5      30  "  3 


16}  ft.  Ans. 


30.  Find  the  number  of  bush- 
els that  will  fill  a  bin  8.5  ft.  long, 
4.5  ft.  wide,  3.5  ft.  deep. 

8.5  X  4.5  X  3.5  «  133.875  cu.  ft. 
133.875  -  J  of  133.875 

-107.1  bu.  Ant. 

31.  A  bin  20  ft.  long,  12  ft. 
wide,  and  6  ft.  deep,  is  full  of 
wheat.  What  is  its  value,  at 
11.25  a  bushel? 

20  X  12  X  6  -1440  cu.  ft. 
1440  - 1  of  1440  =  1152  bu. 
1152 X|U -11440.  Ans. 

82.  If  a  ton  of  coal  occupy  40 
cu.  ft.,  how  many  tons  will  a  bin 
hold  that  is  21  ft.  long,  10  ft. 
wide,  5  ft.  deep  ? 

21x10x5 


40 


=  26i  t.  Ans. 


12x6 


6ift.  Ans. 


33.  If  a  ton  of  Lehigh  coal 
occupy  35  cu.  ft.,  how  many  tons 
will  a  bin  hold  that  is  8  ft.  long, 
5  ft.  9  in.  wide,  4  ft.  6  in.  deep  ? 

36  ^^ 


258 
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84.  Find  the  number  of  gal- 
lons that  a  ciatern  will  hold  that 
is  13  ft.  long,  6  ft.  wide,  7  ft.  4  in. 
deep, 

13x6x7J=-572ca.ft. 

«  988,416  en.  in. 

4278f  gals.  Ans. 


231)988416 

36.  Find  the  number  of  gal- 
lons that  a  tank  will  hold  that  is 
4  ft.  long,  2  ft.  8  in.  wide,  1  ft.  8 
in.  deep. 

4x2}xl|-17Jcu.fl. 

1728 
X17| 

23l)30720(l32^f  gals.  Ans, 


36.  Find  the  nnmber  of  gal- 
lons in  a  cubic  foot. 


7^  gals.  Ana. 


231 Ji 728 


37.  Find  the  capacity  of  a 
cistern,  in  cubic  feet,  that  will 
hold  200  barrels  of  water. 

200  X  31^  ^  840  cu.  ft.  Ans. 
7i 


38.  Find  the  number  of  gal- 
lons that  a  round  cistern  will 
hold  that  is  6  ft.  in  diameter  and 
7  ft.  deep. 


3«-9. 
3.1416  X  9  X  7  X  7J 

^  1484.41  gals.  Am, 

39.  Find  the  number  of  gal- 
lons that  a  vessel  will  hold  that 
is  12  in.  in  diameter  and  10  in. 
deep. 

6in.«}ft.    {iY  =  \. 
10  in.  =  \  ft. 
JXfx3.1416x7}-4.91 


Ant. 


40.  How  many  quarts  will  a 
round  vessel  hold  5^  in.  in  diam- 
eter and  6  in.  deep  ? 

(5t)«  =  26H. 

0.7854 
X26H 

20.9668 
X6 


125.7948  cu.  in. 

30  qts.  =  1  cu.  ffc. 
.-.  1  qt.  -  ^  of  1728  cu.  in. 
=•  57.6  cu.  in. 

2.18  qts.  Am. 
576)1257.96 


41.  Find  the  number  of  cubic 
inches  in  a  sphere  11  in.  in  diam- 
eter. 

11  X 11  X  11  X  0.6236 

-  696.9  cu.  in.  Am 
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42.  How  many  quarts  will  a 
sphere  hold  that  is  12  in.  in  diam- 
eter? 

0.5236  X  1  =  0.5236  cu.  ft. 

30  qts.  =  1  cu.  ft. 
0.6236  X  30  =  15,708  qts.  Ana. 

43.  What  part  of  a  hushel 
will  a  hemispherical  bowl  hold 
that  is  13  in.  in  diameter  ? 

13*  =  13x13x13 -2197. 

0.5236 
X2197 

2)1150.3492  cu.  in. 
575.1746  cu.  in. 

1  bu.  =  2150.42  cu.  in. 

0.267.  Am. 
215042)57517.460 

44.  If  a  cubical  box  2  ft.  on 
an  edge  contain  a  solid  sphere  2 
it.  in  diameter,  how  many  gal- 
lons of  water  can  be  poured  into 
the  box? 

2x2x2-8. 
8  X  0.5236  =  4.1888. 

8.0000 
4.1888 


3.8112  cu.  ft. 
X1728 


6585.5536  cu.  in. 

28.51  gals.  Arts. 
231)6585.55 


45.  If  64  qts.  of  water  be 
poured  into  a  vessel  that  will 
hold  2  bu.  of  wheat,  what  part 
of  the  vessel  will  be  filled  ? 

2  bu.  =  64  dry  qts. 
64  dry  qts.  =  64  x  67J  cu.  in. 
64  liquid  qts.  —  64  x  57}  cu.  in. 

I5i -«-»■""- 


46.   Find  the  number  of  cubic 
inches  in  1  oz.  (av.)  of  water. 

1000)1728.000 

1.728  cu.  in.  Ans, 


47.   Find  the  weight  in  ounces 
(av.)  of  1  cu.  in.  of  water. 


48.  Find  the  weight  in  ounces 
(av.)  of  1  pt.  of  wat,er. 


1000 
7ix8 


=  16f  oz.  Ana. 


4:9.   Find  the  number  of  pints 
in  1  lb.  of  water. 

1  pt.  of  water  weighs  16J  oz. 
1  lb.  =  16  oz. 

4r-  »*  M  Pts.  Ana, 
16}     ^^ 
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60.   Find  the  weigbt,  in  graini,  of  1  en.  in.  of  water. 


1000  „.  „      1000 
Ifl 
gru.  ~  253]^  gn.  Aru. 


1.  of  water  „^.,,^ w^  «. 

*^  1728  1728  xia 


1000xTOOO„, 
1728  xH 


61.   Find  the  upecific  gravity  of  a  bar  of  iron  6  in.  long,  and  2  m. 
■qaare,  if  it  weigh  6  lbs, 

5  X  2  X  2  -  20  on.  in. ;  if  20  ca.  in.  weigh  5  lbs,,  4  en.  in.  wai^ 
1  lb.,  and  1  CO.  in.  weigba  4  oz.     I  cu.  in.  of  water  wei^ 

^ -8iH- 6.812.  ^n,. 

52.  Find  the  specific  gravity  of  a  bar  of  iron  18  in.  long,  2^  in. 
wide,  1{  in.  thick,  if  it  weigh  18  Iba.  9  oz. 

18  X  2^  X  H  :>  73) ;  if  73)  cd.  in.  weigh  18  lbs.  9  oi.  oi  297  dl, 
lc..i..w.i,h.|?. 

53.  Find  the  nnmber  of  cubic  incbee  to  the  ponnd  of  iron,  if  ita 
■pecific  gravity  be  7.48. 

loz.  ofwater-?i?CQ.in. 

125 

1  lb.  of  wafer -?1|^  en.  in. 
»f  iron  (.peciiic  gravity  7.48)  =  ^Jy|  =  3J|i  en.  in.  A«. 

'ind  the  nnmber  of  cnbic  inches  in  2  lbs.  6)  oz.  of  gold,  if  iti 
gravity  be  19,36. 


1  01.  (av.)  of  water  —  -j 
llb.(av.)of  w»ter  =  - 
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1  iv  /A-    \    r      *         216  X  16  X  5760 

1  lb.  (troy)  of  water ^^^  ^  ^^      cu.  m. 

2H  lbs.  (troy)  of  water  -  216  x  16  x  5760x  2H 
"         ^     ^^  126x7000 

2^  Iba.  of  gold  (specific  gravity  19.36  or  IG^^) 

_2l6xl6x5760x2U 
126  X  7000  X  19,^ 

-  -^5^  cu.  in.  -  2.987  cu.  in.  Aru. 
106875 

55.  How  many  pounds  does  a  boy  lift  in  raising  a  cubic  foot  of 
stone  under  water,  if  its  specific  gravity  be  2^  ? 

Specific  gravity  of  stone  «=  2}. 
Specific  gravity  of  water  » 1. 

Di£ference  =1}. 

1  cu.  ft.  of  water  weighs  62.5  lbs. 

1}  X  62.5  lbs.  =  93.75  lbs.  Ans, 

56.  A  square-built  scow  12  ft.  long,  6}  ft.  wide,  sinks  6  in.  in 
water.  What  does  it  weigh,  and  how  many  pounds  will  be  required 
to  sink  it  7  in.  deeper  ? 

12  X  6J  X  A  -  32J  cu.  ft.  6}  X  12  X  1 «  78 

62.5  78 

X  32J  X  62i 


2031.2}  lbs.  4875  lbs. 

- 1 1  31t  lbs.  (1)  Ans,  -  2 1.  8  cwt.  75  lbs. 

1  31} 

1 1.  8  cwt.  43}  lbs.  (2)  Am, 

67.  A  square-built  scow  11  ft.  long,  5}  ft.  wide,  weighs  320  lbs. 
and  is  loaded  with  750  lbs.  of  stone.    How  deep  will  it  sink  in  the 
water? 

llX  5JxA-H»cu.ft. 
m  X  62.5  lbs.  -  300.78125  lbs. 
320  +  750  -  1070  lbs. 

3.557  in.  Am, 
30078125)107000000.000 
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58.  How  many  tons  of  ice,  specific  gravity  0.93,  can  be  packed  in  a 
building  50  ft.  long,  40  ft.  wide,  20  ft.  liigb  ? 

50X40X20X62^X0.93  ^  j^ggj  ^   ^^ 
2000  ^ 

59.  If  an  iceberg  weigh  0.9  of  an  equal  bulk  of  sea-water,  how 
many  cubic  yards  in  an  iceberg  40  rds.  long,  6  yds.  wide,  and  rising 
160  ft.  out  of  the  sea? 

40  rds.  =  660  ft. 
6  yds.  =    18  ft. 
660  X  18  X  160  =- 1900800  cu.  ft.  -  70,400  cu.  yds. 

Now,  if  the  iceberg  weighs  0.9  of  the  weight  of  an  equal  bulk  of 
sea-water,  only  ^  of  the  iceberg  is  above  the  water. 

10  X  70,400  =  704,000  cu.  yds.  Ans. 

60.  If  a  cubic  foot  of  brick  wall  weigh  90  lbs.  and  contain  22 
bricks,  with  the  mortar,  what  is  the  weight  and  specific  gravity  of  a 
brick  and  its  share  of  mortar  ? 

90  -h  22  =  4^  lbs.  (1)  Ans. 
62J  -I-  22  =  2JJ  lbs. 
4^  +  2JJ  =  if  =  1.444.  (2)  Ans, 

61.  What  is  the  weight  of  a  brick  wall  40  ft.  lon^,  20  ft.  high,  and 
1  ft.  thick,  if  the  specific  gravity  of  a  brick  with  its  mortar  be  1.46; 
and  how  many  thousand  bricks  will  be  required  for  the  wall,  allow- 
ing 22  for  a  cubic  foot  ? 

40  X  20  X  =  1  800  cu.  ft. 
800  X  1.46  X  62.5  lbs.  =  73000  lbs. 

=  36  J  t  (1)  Ans. 
800  X  22  -  17,600.  (2)  Ans. 

Exercise  LXI. 

1.  Reduce  24  gals,  to  liters. 


24  gals.  »  96  qts. 
96  X  0.9461 «  90.8161  Ans. 


2.  Reduce  10  lbs.  troy  to  kilo- 
grams. 

10  lbs.  =  120  oz. 
120  X  31.1048  =  3732.480* 

=  3.73;2^?»«.  Ans. 
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8.  Reduce  50.5  en.  yds.  to  cu. 
meters. 
50.5  X  0.765°*»"»  =  38.63°^".  Ans. 

4.  Reduce  69^  mi.  to  kilo- 
meters. 

69.17  X  1.609'™  =  111.2945'™. 

5.  Reduce  12  A.   12  rds.  to 
hektars. 

12  sq.  rdfe.  =  0.075  A. 
12.075  X  0.405''*  =  4.89'»».  Ans, 

6.  Reduce  10  cords  to  sters. 
10  X  3.624"*  =  36.24-*.  Am, 

7.  Reduce  4  cwt.  24  lbs.  to 
kilograms. 

4  cwt.  24  lbs.  =  424  lbs. 

424  X  0.454*8  =  192.496*8.  Ans. 

8.  Reduce  25  bu.  2  pks.  to 
hektoliters. 

25  bu.  2  pks.  =  816  qts. 
816  X  1.101  qte.  =  898.416' 

=  8.98^;p.  Ans. 

9.  Reduce  to  the  common  sys- 
tem 15*". 

0.621 
Xl5 

9.315  mi. 
X320 

100.8  rds. 
X5i 

4  yds.  nearly. 
9  mi.  100  rds.  4  yds.  nearly.  Ans. 


10.  Reduce    to  the   comlnon 
system  3'^». 

2.471  A. 
X3 


7.413  A. 
Xl60 


66.08  sq.  rds. 
X30t 

2  sq.  yds.  nearly. 

7  A.  66  sq.  rds.  2  sq.  yds.  nearly. 

Ans. 


11.  Reduce   to  the    common 
system  12.125«»>°». 

1.308  cu.  yds. 
Xl2t 


15.8295  cu.  yds. 
X27 

23.3965  =  23.4  cu.  ft. 

15  cu.  yds.  23.4  cu.  ft.  Ans. 

12.   Reduce    to  the    common 
system  101.25'. 

1.0567  liquid  qfe. 
XlOit 

106.9908 
=  107  liquid  qts.  nearly.  Ans. 

0.908  dry  qts. 
XlOH 

91.93b 
=  92  dry  qts.  nearly.  Ans. 
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13.   Reduce    to   the    common 
Byatem  20.25". 

20.26"  -  2025» 

1.0567  liquid  qts. 
X2025 


4)2139.8175  qta. 

535  gals,  nearly.  Ant. 

0.908  dry  qU. 
X2025 

32)1838.7 

57  bu.  nearly.  Aru. 

14.  Reduce    to  the    common 
system  (troy  weight)  5^f. 

5ki  =  5000«. 
15.432  grs. 


X6000 


24 
20 
12 


77160  grs. 


3215  dwt. 


160  oz.  15  dwt. 


13  lbs.  4  oz. 
13  lbs.  4  oz.  15  dwt  Ans, 

16.   Reduce    to  the   common 
system  24»*. 

0.276« 
X24 

6.624 
X128 


79.872 
=»  80  cu.  ft.  nearly. 

6  c.  80  cu.  ft.  nearly.  Ana. 


16.  Reduce    to  the   common 
system  62.5«»"". 

1.196  sq.  yds. 
X62^ 

74.75  sq.  yds.  Ans. 

17.  Reduce  to  the  common  sys- 
tem (avoirdupois  weight)  1001*». 

2.205  lbs. 
XlOOl 


2207.205  lbs. 


100 
20 


2207  lbs. 


22  cwt.  7  lbs. 


1  t.  2  cwt. 
1 1.  2  cwt.  7  lbs.  nearly.  Am. 

18.  Find  in  acres,  etc.,  the 
area  of  a  field  if  its  length  be 
100°»  and  breadth  75"». 

100  X  75  =  7o009» 

1.196  sq.  yds. 
X7500 
30J 


160 


8970  sq.  yds. 


296  sq.  rds.  16sq.yd8. 


1  A.  136  sq.  rds. 
1  A.  136  sq.  rds.  16  sq.  yds.  Ans. 

19.  Determine  the  number  of 
cubic  meters  in  a  box  2  yds.  long, 
3  ft.  wide,  2J  ft.  deep. 

2  yds.  =  6  ft. 
6  X  3  X  2i  =  45  cu.  ft. 
=  1}  cu.  yds. 
1}  X  0.765««>m  « 1.275«»«.  Ju. 
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20.   Determine  the  number  of 

0.9461 

cubic  yards  in  a  box  2™  long, 

Xl7 

75011  ^ide,  50»°»  deep. 

16.082* 

2  X  0.75  X  0.50  =.  0.75«*« 

0.75  X  1.308  cu.  ydfl. 

16.082»« 

=  0.981  cu.  yds.  Ans, 

X  2.205  lbs. 

35.461  lbs. 

21.  If  a  man  walk  75™  a  min- 

X 1.841 

ute,  what  is  his  rate  in  miles  per 
hour? 

65.284  lbs. 

75  X  60  «  4500«  =  4.5>™. 

65.284 

4.5  X  0.621  mi.  =-  2.795  mi.  Ans, 

Xf0.02J 

22.  If  cast-iron  weigh  7.113* 
per  cubic  centimeter,  how  many 
pounds  does  a  cubic  foot  weigh  ? 

As  the  weight  of  the  iron  is 
7.113«  per  cubic  centimeter, 
the  specific  gravity  is  7^113. 

7.113  X  62.5  lbs.  =  444.5625  lbs. 

Aru, 

23.  How  many  steps  2  ft.  6 
in.  long  will  a  man  take  in 
walking  a  kilometer  ? 

0.621  mi. 
X5280 


32788.8  ft. 


1311.5 
25)32788.8 
1311.5  steps  » 1312  steps.  Ans. 

24.  Find  the  value  of  a  car- 
boy (17  qts.)  of  sulphuric  acid, 
of  1.841  specific  gravity,  at  2J 
cents  a  pound. 


11.47.  Ans. 


26.  Find  the  value  of  a  car- 
boy (17ii)  of  nitric  acid,  of  1.451 
specific  gravity,  at  15  cents  a 
pound. 

2.205  lbs. 
Xl7i 

38.588  lbs. 
X  1.451 

55.971  lbs. 
X  f  0.15 

f  8.40.  Ans. 

26.  Find  the  weight  in  pounds 
and  in  kilograms  of  31^  gals,  of 
the  best  alcohol,  specific  gravity 
0.792. 

31J  gals.  =  124f  qts. 

0.9461 
Xl24f 

117.9361  of  water. 
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117.936^1 
X  0.792 

93.405>«.  (1)  Ans, 

93.405 
2.205  lbs. 


205.958  IbB.  (2)  Am. 

27.  If  the  specific  gravity  of 
sea- water  be  1.026,  and  that  of 
olive-oil  be  0.915,  what  will  be 
the  weight  of  a  hektoliter  of  each 
in  pounds  and  in  kilograms  ? 

Ihi  =  1001  =  lookg. 

1.026 
XlOOk* 


102.6>'«  (1)  Am. 
X  2.205  lbs 

226.233  lbs.  (2)  Ana. 

0.915 
XlOO>^^ 


91.5''*.  (3)  ^718. 
X  2.206  Ibfl. 

201.76  lbs.  (4)  Am. 

28.  Find  the  weight  in  pounds 
and  in  kilograms  of  the  air,  spe- 
cific gravity  0.00129206,  in  a 
room  7"  by  5»,  and  3.5"  high. 

7  X  5  X  3J  =  122J«^°». 
122}«**°  of  water  =  122,500^8. 

0.00129206 
X  122500*8 


158.2773^^8.  (1)  Am. 


158.277 
X  2.205  lbs. 


349  lbs.  (2)  Ans. 

29.  Find  the  weight  in  pounds 
and  in  kilograms  of  the  air,  spe- 
cific gravity  0.00129206.  in  a 
room  23  ft.  long,  16  ft.  wide,  and 
10  ft.  high. 

23  X  16  X  10  =.  3680  on.  ft. 

3680 

X  62J  lbs. 

230000  lbs. 
X  0.00129206 


297.1738  lbs.  (1)  Ant. 

297.1738 
X  0.454>8 

134.9169^.  (2)  Ant. 


30.  If  a  balloon  weigh  2^, 
and  contain  10,000*  of  hydrogen 
gas,  specific  gravity  0.00008929, 
what  18  its  lifting  force  in  kilo- 
grams and  in  pounds  when  the 
air  haR  a  specific  gravity  of 
0.00129206? 

0.00129206 
0.00008929 


0.00120277 

X  10000*8 


12.0277*8 
2. 

10.0277*8.  (I)  Ans. 
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10.0277 
X  2.205  IbB. 

22.1111b8.  {2)AnB. 


31.  If  a  pile  of  wood  be  1.2™ 
wide,  T^  long,  and  2»  high,  how 
much  is  it  worth,  at  $4.50  a 
cord? 

1.2x7x2=16.8»*. 
16.8  x0.276«  =  4.63680. 
4.6368  X  f  4 J  =  f  20.87.  Am, 


32.  How  many  miles  will  be 
travelled  in  1  hr.  28  min.  21 
sec,  at  the  rate  of  50^  an  hour? 

1  hr.  28  min.  21  sec.  =  1.4725  hr. 
50k«  =  50  X  0.621  mi.  «  31.05  mi. 
1.4725  X  31.05  mi.  =  45.721  mi. 

Ans. 

33.  Find  the  time  of  travel- 
ling 31  mi.  180  yds.  at  1  min. 
25  sec.  per  kilometer. 

1^  =  0.621  mi. 
1  min.  25  sec.  =  1^  min. 
31  mi.  180  yds.  =  31.1023  mi. 

31102.3  +  621  =^  50.08 
50.08  X  1 A  min.  =  70.95  min. 
=  1  hr.  11  min.,  nearly.  Aiis. 


34.  What  is  the  weight  of  12 
en.  yds.  16  en.  ft.  720  en.  in.  of 
earth  of  which  a  Cubic  meter 
weighs  It.  17cwt.? 


12  cu.  yds.  16  cu.  ft.  720  cu.  in. 

=  12.608  cu.  yds. 
lobm  ^  1  308  cu.  yds. 
12608  +  1308  =  9.639. 
1 1. 17  cwt.  =  37  ewt. 
9.639  X  37  cwt.  =  356.643  cwt. 
-  17  t.  16  cwt.  64  lbs.  Am, 

36.  Find  the  weight  in  grams 
of  a  liter  of  mercury,  of  which  a 
cubic  inch  weighs  0.4925  of  a 
pound  avoirdupois. 

V  =  61.03  cu.  in. 
0.4925  lbs.  X  61.03  =  30.057  lbs. 
30.057  X  453.69k  =  13633.66«. 

36.  How  many  yards  of  cloth, 
at  $3.12J  a  meter,  should  be 
given  in  exchange  for  15™  at 
$2.75  a  yard? 

1  yd.  =  0.914™. 

0.914  X  f  3J  =  $2,856  per  yd. 

15  X  1.0936  yds.  =  16.404  yds. 

16.404  x$2f  =  $45,111. 
45111  4-  2856  =  15.79  yds.   Am. 

37.  If  a  wine  merchant  buy 
3^»  of  wine  for  1()00  francs,  at 
what  rate.  United  States  money, 
does  he  pay  a  gallon,  reckoning 
25  francs  equal  to  $4.85? 

3"  =  300». 
1600  francs  ^  300  =  5|  francs. 
$4,850-^-25  =  $0,194. 
$0,194  x5i«$  1.035  perl. 
r  =  1.0567  qts. 
=  0.264  gals. 
1035  +  264  =  $  3.92.  Am, 
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38.  A  mill-wheel  is  turned  by 
a  stream  of  water  running  at  the 
rate  of  a  yard  per  second  in  a 
channel  5  (t.  wide  and  9  in.  deep. 
Determine  the  weight  of  water 
in  metric  tons,  supplied  in  12 
hrs.,  if  a  cubic  foot  of  water 
weigh  1000  oz. 

3  X  5  X  f  =•  llj  cu.  ft. 
12  hrs.  »  43,200  sec. 


43200  X  Hi  cu.  ft. 

=  486000  cu.  ft. 

486000  X  1000  oz. 

-  486000000  08. 

-  30376000  lbs. 

0.00045359  m.  t.  x  30375000 

» 13777.796  m.  t 
Afu. 


Exercise  LXII. 


1.  Which  is  the  greater  ratio, 
5:  8  or  6:9? 

5:8  =  |  =  H. 

6:9  =  J-}  =  i}. 
.*.  6  :  9  is  greater. 

2.  Which  is  the  greater  ratio, 
7:i0or9:12? 

7:10-A-«. 
9:12-A-}  =  iJ. 

.*.  9  :  12  is  greater. 


3.  Which  is  the  greater  ratio, 
8:9  or  10: 12? 

8:9  =  t   =f|. 
10:12  =  H  =  |  =  H. 
.*.  8  :  9  is  greater. 

4.  Which  is  the  greater  ratio, 
6: 12  or  8: 14? 

6:12  =  A-i-A- 
.'.  8  :  14  is  greater. 


6.  Which  is  the  greater  ratio,  10  cwt. :  15  cwt.  or  f  7 :  |97 

10  cwt. 


10  cwt. :  15  cwt. 


15  cwt. 


*-!• 


|7:$9-||  =  i.        .-.  17:  f 9  is  greater. 

6.  Which  is  the  greater  ratio,  5  dys. :  7  dys.  or  8  ft. :  11  ft.? 
5dys.:7dys.-|^»f-H. 


8ft.:llft.- 


8  ft. 
lift. 


A:  =■  f  f       .*.  8  ft. :  11  ft.  is  greater. 
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7.  Which  is  the  greater  ratio,  9  yds. :  6  yds.  or  5 : 3  ? 

9yd».:6yd3.  =  |l|-|. 

5 :  3  »  f  =r  J^.  .'.  5 : 3  is  greater. 

8.  Which  18  iha  greokter  ratio,  }  lb. : }  lb.  or  f  yd. : )  yd.  ? 

,lb.  =  Jlb..i|:  =  f 

|yd.:f  yd.-|-^=*i|.        /.  f  yd. :  f  yd.  is  greater. 

Exercise  LXIII. 

1.  If  24  men  can  finish  some  work  in  14  days,  how  long  will  it 
take  21  men  to  do  it? 

21:24::14dy8.;what? 

8       3 
^^^  dys.  =  16  dys.  Ana. 

2.  A  well  is  dng  in  13  days  of  9  hours  each.  How  many  days  of 
10  hours  each  would  it  have  taken  ? 

10:  9::  13  dys.:  what? 

^dys.«^-ll,a;,dys.  ^r«. 

3.  A  man  who  steps  2  ft.  5  in.  takes  2480  steps  in  walking  a  cer- 
tain distance.  How  many  steps  of  2  ft.  7  in.  will  be  required  for  the 
same  distance  ? 

2  ft.  5  in.  =  29  in.  2  it.  7  in.  -  31  in. 

31:29::2480:what? 

80 
^^W^  -  2320.  2320  steps.  uItm. 

n 
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4.   If  j^  ton  cost  f  6,  what  will  7|  cwt.  coet,  at  the  same  ratel 
7*<=wt-|4t.-Ht 

A:H:^f6:whatT 

ii21_6_17xl3xi|^t«2. 16.89.  Ar^ 
A  ffxS  75 

B.   If  4S  jds.  of  carpet  2  ft  3  io.  wide  are  required  for  a  rooDi,  hov 
many  yardi  2  fL  4  in.  wide  wiU  be  required  ? 

2  ft  3  in.  -  27  in.  2  ft  4  in.  -  28  in. 

28:27::42;d«.  :whfttr 


£^-^yd..-40lrde.  Jn*. 
2 

6.   A  conrt  wm  ^ved  wiOi  950  etonea,  each  1{  sq.  ft.,  sod  i>  if 
paved  with  S36  atones  of  a  nnifona  size.     Find  the  size  of  e»ch. 
836:950^:1}  sq.  ft:  what? 

836       mx^ 
n 

2 

If  a  train,  at  the  rate  of  A  of  ^  iiiIb  per  minute,  take  3)  hn. 
ch  a  station,  how  long  will  it  take  at  the  rat«  of  ^  of  a  mile  ■ 
*7 

&X^_15xAxJ?=^-2Hhre.  ^n.. 
A  7      W      4      28       """-'' 

If  a  post  4  ft.  8  in.  high  cast  a  shadow  7  ft.  3  in.  long,  how  long 
low  will  a  poet  1 1  it.  high  cast  ? 

4  ft  8  in.  -  4}  ft      7  ft.  3  in.  =  7i  ft. 

4f  :ll::7^ft:What7 


3x11x29 


41 


-  17A  ft.  -  17  ft.  \^  in.  im. 
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9.  When  a  shadow  8  ft.  5  in.  long  is  cast  by  a  post  5  ft.  7  in.  high, 
how  high  is  a  steeple  that  casts  a  shadow  of  211  ft.  at  the  same  time  ? 

8A:211::5TVft.:what? 

10.  If  4  men  can  mow  a  certain  field  in  10  hrs.,  how  many  men 
will  it  take  to  mow  it  in  5  hrs.  ? 

2 

10  y  4 
5  :  10 : :  4  men :  what?         ^^,     men  *  8  men.  An$. 

11.  A  tap  discharging  4  gals,  a  minute  empties  a  cistern  in  3  hrs. 
How  long  will  it  take  a  tap  discharging  7  gals,  a  minute  to  empty  it? 

7 :  4 : :  3  hrs. :  what?        ^^hrs.  =-  14  hrs.  Am. 

7 

12.  A  pipe  discharging  3  gals.  1  pt.  a  minute  fills  a  tub  in  4  min. 
20  sec.  How  long  will  it  take  a  pipe  discharging  83  qts.  a  minute 
to  fiU  it? 

3  gals.  1  pt. :»  25  pts.       83  qts.  - 166  pts. 

4  min.  20  sec. »  260  eec. 

130 

166 :  25 : :  260  sec. :  what  ?        ^^P9  «  39 j|  sec.  Am. 

83 

13.  If  both  pipes  of  Ez.  12  discharge  at  the  same  time  into  the 
tab,  how  long  wiU  it  take  to  fill  it? 

4|  min. «  260  sec. 

95} :  12}  : :  260  sec. :  what  ? 

14.  How  long  will  it  take  to  fill  a  cistern  of  165  gals,  by  a  pipe 
that  fills  one  of  120  gals,  in  7  min.  16  sec.  ? 

16  sec.  ^  -j^  min. 

120 :  165  :  :  7iV  mi^. :  what  ? 
11 

120         120  x;?      ^^' 


2l2  ARITHUETIC. 

16.   A  phip  has  tailed  1800  mi.  m  &  fortnight     How  long,  *t  the 
ume  rate,  will  it  uke  for  a  voyage  of  5000  mL  ! 
1800:6000;:2  wka.iwhat?     " 
?Wf  X2^S0_„     ^ 

9 
5{  wks.  •  5  wkB.  4  dya.  nearly.  .iJTU, 

18.  The  wheeli  of  a  carriage  are  6  ft.  9  in.  and  9  ft.  6  id.  in  cir- 
cniiiitrf  DCS.  How  many  timet  will  the  Ui^er  turn  while  the  tmaikj 
tiinu3TS2  timm? 

6  ft  9  in. .  e|  ft.       9  ft.  6  in.  -  91  ft. 

ei;e|::3762:WhatT 


!lx87ffi.Jx272<Hg?_2e73.  A^ 
91  t^Xf 


17.  If  A  of  a  ship  be  worth  12167,  what  U  the  valae  of-f,alit1 
A:iV-|21S7:whatT 

fTXy216T.26x7x2167„|379B26_^„3a„^  j„ 
A  3x17  51 

lat  will  be  the  weight  of  18  CQ,  ft  432  ca.  in.  of  atone  of 
Bn.  ft.  8S4  CO.  in.  weigh  14  cwt  7  Iba.  T 

10} :  IS}::  1407  Ibe.:  what  r 
67 

iaixl40T.;ix73xIff/.48gl|b..,2445ilb,. 
lot  ^Xxf  2  ' 

2        - 1  t  4  cwt  45^  IbB.  Aru. 

280  Iba.  of  floor  make  360  lbs.  of  bread,  how  many  foni 
vea  can  be  made  from  1  cwt  of  floor  f 


880:100 

:  360  Iba. :  what? 

lOOxI^ 

m 

_?52_i28Jlba. 
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20.  If  a  column  of  mercury  27.93  in.  high  weigh  0.76  of  a  pound, 
what  will  be  the  weight  of  a  column  of  the  same  diameter  29.4  in. 
high? 

27.93  :  29.4 : :  0.76  lb. :  what  ? 

21.  How  many  francs  will  pay  a  bill  of  £100,  when  £42  10«.  8rf. 
is  equivalent  to  1090.98  francs  ? 

£42  108.  8d  =  £42A. 
42,^ :  100 : :  1090.98  francs  :  what? 

171 

1090.98  X 100  ^^^^^^isgg^g^^^,^ 

42A  m    xw      I 

22.  What  will  be  the  weight  of  a  cube  whose  edge  is  2  ft.  2  in., 
when  a  cube  of  the  same  material  whose  edge  is  1  ft.  4  in.  weighs 
537.6  lbs.  ? 

2  ft.  2  in.  =.  2J  ft.  1  ft.  4  in.  -  IJ  ft. 

(Mf  ■■  m?  ■ '  537.6  lbs. :  what? 
j^:;y^gi::  537.6  lbs.:  what? 
21 

m 

27^2197^?3r?     46137 «         o^c^ilK^^^    a 
2        8 

23.  If  a  square  field  measuring  50  yds.  lOf  in.  on  each  side  be 
worth  |2710|^,  what  is  the  value  of  a  square  field  62  yds.  1  ft 
each  way  ? 

50  yds.  lOf  in.  =  50f  yds.        52  yds.  1  ft.  =  62J  yds. 

(50^)2  :  (62J)2  : :  $2710}^ :  what? 

123904   34969 . .  §46080 .  ^^^^ ^ 

49     '     9     "      17     *  ^  * 

17  5 

4?^xmx«-f4165.^r«. 

m 
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24.   A  gftios  4  yds.  on  B  in  rDnning  30  jda.     How  much  will  h« 
gftin  while  B  in  rnuuing  971  7<^  ^ 

30^971:  :4  yd*. :  what? 


26.  If  10  CO.  in.  of  gold  weigh  m  mneh  u  193 
wbaC  ii  the  aiie  of  a  ougget  weighing  m  mnch  a 

193:1728::10co.  in.iwhatT 
1728  X  10^  I72fl0  _ 
193       ^    193 

26.  If  a  garrison  of  1500  roen  have  proviBions  for  13  monUu,  bow 
loDg  will  the  provieions  last  if  it  be  increaeed  bj  700  menl 
1500  +  700-2200. 
2200: 1500;;  13  mo.;  what? 


-  -  89|S}  en.  in.  Aiu. 


15 

;wgxi3„ 


.  =  1^  mo.  =  8ii  mo.  An». 


ree  38  ft.  high  be  repreeented  by  a  drawing  1)  in.  bifb, 
same  scale,  will  represent  the  height  of  a  hanw  45  ft. 

38:45::liin,iwhat? 

^^  in,  =  W  in.  -  IH  in.  Am. 
38x2  ^^  " 

mntry  630  mi.  long  be  repreeented  on  a  rused  nap  by 
}  ft.,  by  what  height  onght  a  monntain  of  1G,750  fL  be 
in  HiO  map  7 
630  mi.  ^  3,326,400  ft.  5}  ft  <>  66  in. 

3326400 :  15750 : :  66  in. :  what? 

5 
mW^iMin  =Ain   Aw. 

mm 
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29.  A  train  travels  ^  of  a  mile  in  18  sec.  How  many  miles  an 
hour  does  it  travel  ? 

1  hr.  »  3600  sec.        18  :  3600 : :  }  mi. :  what  ? 
200 

?m^  ^50  mi.  Ans. 

30.  If  4}  tons  of  coal  fill  a  bin  9  ft.  long,  5  ft.  broad,  5  ft.  high, 
how  many  cabic  feet  will  be  required  for  the  coal  of  a  steamer  carry- 
ing 3  weeks'  consumption  at  20  tons  a  day  ? 

9  X  5  X  5  «  225  en.  ft.        3  wks.  =  21  dys. 

21  X  20  t.  =  420  t.  4} :  420 : :  226  cu.  ft. :  what? 

25 
420x;Z;Z?x2 ^^  ^  ^ 21,000  cu.  ft.  Ans. 
9 

31.  If  2  lbs.  of  rosin  be  melted  with  5  oz.  of  mutton  tallow,  to 
make  a  grafting  wax,  how  many  ounces  of  tallow  will  20  oz.  of  the 
wax  contain  ? 

2  lbs.  +  5  oz. »  2  lbs.  5  oz.  =»  37  oz. 
37  :  20 : :  5  oz. :  what  ? 
20x5      100 


37         37 


oz.  =>  2  If  oz.  Ana. 


Exercise  LXIV. 

1.  How  many  days  8  hours  long  will  60  men  take  to  finish  some 
work  which  24  men  can  do  in  15  days,  working  10  hours  a  day  ? 


^^::  15  dys.:  what? 

24  '' 


8 
60 

5       3 
2 
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2.  What  will  be  the  expense  of  covering  a  room  with  dmgget  4  ft. 
wide,  at  J91f  cts.  a  yard,  when  carpet  2  ft.  3  in.  wide  for  the  room 
coBts  1 70.50,  at  1 1.37^  a  yard  ? 

10.91}  »IH-        11.37}  =  I  If 

.f    ?t-:?70}:what? 
H    ii 


4 


?       ^     11 


16 


3.  If  4418  tons  of  iron  ore  produce  1 36,190  worth  of  metal,  when 
iron  is  at  $37.50  a  ton,  what  will  be  the  value  of  the  iron  from  2275 
tons  of  ore,  at  $47  a  ton  ? 


37} 
4418 


$36,190:  what? 


47 
2276 

91  335 

J^^^m ^-$23,356.67.  Aru. 

3        W 

4.  If  a  bar  of  iron  3}  ft.  long,  3  in.  wide,  2f  in.  thick  weigh  93 
lbs.,  what  will  be  the  weight  of  a  bar  3)  ft.  long,  4  in.  wide,  and  2} 
in.  thick? 


3} 

4::93Ib8.  :wli»t7 

^  31 


3J 
3 

2} 

-  ^-^iz    1    x^  n 


124  lbs.  Am, 


5.  If  40  bu.  of  wheat  can  be  grown  on  the  same  area  as  48  ba.  of 
barley,  and  28  acres  produce  840  bu.  of  wheat,  how  much  barley  will 
be  obtained  from  38  acres? 


40 
28 


48 
38 


::  840  bu.:  what? 


6 
6  ?? 

^><^82^?S  =  l368bu. 
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6.  If  18  men  can  dig  a  trench  150  ft.  long,  6  ft.  broad,  and  4  ft. 
6  in.  deep  in  12  days,  how  long  will  16  men  take  for  a  trench  210  ft. 
long,  5  ft.  broad,  and  4  ft.  deep  ? 


: :  12  dys. :  what? 


16  18 

150  210 

6  5 

^  4 

^7  2 

22<M2<l2<i2<i?  dvs 


14  dys.  Ans. 


7.  In  the  reprint  of  a  book  consisting  of  810  pages,  50  lines  are 
contained  in  a  page,  instead  of  40,  and  72  letters  in  a  line,  instead  of 
60.    Of  how  many  pages  will  the  new  edition  consist? 


50 
72 


40 
60 


::  810:  what? 


9 

10      6       i^ 

i 


=  540.  Am, 


8.  If  3280  42-lb.  shot  cost  |3000,  how  many  32-lb.  shot  can  be 
bonght  for  14200? 


3000 
32 


4200 
42 


::  3280:  what? 


41 

7      21     m 


6027. 


9.   What  mnst  be  the  rate  of  wages,  that  12  men  may  earn  in  10 
days  the  same  amount  that  9  men  earn  in  14  days,  at  $  1.50  a  day  ? 


12 
10 


9 
14 


?1.50:what? 


0.05 

7      0.;? 

2 


13.15 
2 


f  1.575.  Arv^ 
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10.  A  rcMrvoir  16  jrdi.  loDg  uid  i  ft.  deep  holds  32,50O  gals. 
Determine  the  quantity  of  wat«r  it  will  bold  when  it  has  been 
increiued  in  length  by  16  ft.  and  in  depth  1  ft. 


15  121 
4|5 
7  8125 


: :  32,500  gab. ;  whatT 


;?x^ 


gab.  -  56,875  gab.  Ant. 


11.  Row  far  :^n  A,  who  takes  3.1  ft.  each  step,  ran,  whil4  B, 
who  takes  2.3  (t  each  step,  rnns  220  yds.,  if  A  takes  7  steps  while 
B  takes  U? 


*  ydB.  -  ^  yds,  -  188H  yds.  Atu. 


12.  If  6  honrs  be  reqnired  for  travelling  a  given  distance  at  a 
given  rate,  how  long  wilt  bo  required  when  the  distance  ie  diminished 
by  one-fourth  and  the  rate  a  increased  by  one-half  7 


13.  How  many  honrs  a  day  mnst  5  men  work  to  mow  the 
quantity  of  grass  in  8  days  that  7  men  can  maw  in  6  days,  wo 
lOiioursadayT 

3      ? 

^  I  ' : :  10  hM. :  what  7        I><l2<J?  hrs.  -  V  hrs.  - 101 1"«. 
8|6  ?X? 


14.   If  a  bar  10  fl.  SJ  in.  long,  Sf  in.  broad,  Z\  in.  thick  wsgb  i 
cwt.  8.23  Iba.,  wbat  length  must  be  taken  to  weigh  a  long  too  < 
the  breadth  and  thickness  are  4J  in.  and  4j  in.  respectively? 
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2240  lbs.-  4  cwt.  8.23  lbs.  »  408.23  lbs. 

224000 

3}         ::10J|ft.:what? 

3i 


1 1. 1. « 
40823 

4J 
7000 

mm  23 

^S  \l''  l^  ^«^  ^/  ''/f  ft'  °  38jfii^  ^  38  ft.  1.5  in. 
40823  X  ;^  X  30  X  ?  X  ?  X  ?^  """ 

2      M  3 

15.  If  27  men,  in  28  days  of  10  hours  ea«h,  dig  a  trench  126  yds. 
long,  2}  yds.  broad,  1}  yds.  deep,  how  long  a  trench  2|  yds.  broad, 
If  yds.  deep,  will  56  men  dig  in  25  days  of  8}  hours  ?     ^ 


27 

56 

10 
28 

8J 

25:  :126  yds.:  what? 

2* 
If 

2i 

li              6 

?   ?   ?           ^ 

— 150  yds.  Atu 

n 

xfx^xlUxfxT^x^^x^-'    ' 

9     % 
9 

16.  What  must  be  the  length  of  a  bar  of  silver  f  in.  square,  that 
it  may  weigh  the  same  as  a  bar  of  gold  }  in.  square  and  6|  in.  long, 
if  the  weight  of  a  cubic  inch  of  silver  have  to  that  of  a  cubic  inch  of 
gold  the  ratio  47 :  88  ? 

(i)'    (i)' : :  6J  in. :  what ?        *    i    : :  6i  in. :  what? 
47    88         *  47    88       * 

4      22      3 

17.  If  it  take  34*«  of  wool  to  make  25»  of  cloth  0.6«  wide,  how 
long  a  piece  of  cloth  0.8^"  wide  can  be  made  from  108.8^«  of  wool  ? 

4 


34 

0.8 


108.8 
0.6 


::25«:what? 


H  X  0.? 
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18.   An  oak  beam  5.40"  long,  0.63"  thick,  and  0.$7"  wide  wei 
1469.25^s ;  find  the  weight  of  a  beam  whose  dimensions  are  4.87", 
0.58",  0.53". 


5.4 
0.63 
0.57 


4.87 

0.58  ::1469J*«:  what? 

0.53 


29^  653 

487xWx53x»7;r^ 

Wf3i  X  63  X  57  X  4 
30 


488782907*> 
430920 


« 1134.2776k«.  ilrw. 


19.  A  certain  quantity  of  air  haa  a  volume  of  195.5  co,  ft.  at  27.8^. 
What  will  be  its  volume  a,t  lOO**  ? 

100«  -  27.8«  =-  72.20.  72.2  x  0.00367  =  0.264974. 

1 : 1.264974 : :  195}  cu.  ft. :  what? 

1.264974  X 195}  ^„   ^      o^»tq        t^    a 
-^ »  cu.  ft.  =  247.3  cu.  ft.  Am, 

20.  A  quantity  of  air  at  a  temperature  of  15.6®  0.  has  a  volume 
of  4  cu.  ft.  under  a  pressure  of  12  lbs.  to  the  square  inch.  What  will 
be  its  volume  at  a  temperature  of  48.7°  C,  and  under  a  pressure  of 
14  lbs.  the  square  inch  ? 

48.7'»  - 15.6«  =.  33.1°.  33.1  x  0.00367  =  0.121477. 


: :  4  cu.  ft. :  what? 


14    12 
1    1.121477 

3  ? 

Wx  1121477  Xjt_  ^      3364431  _  ^      oo^,  ft    >i« 

i-^--- rrTTT^^TT^  CU.  It.  =   ^^^^^^  cu.  ft.  »  0.8  CU.  it.  A'M, 

U  X  imW  875000 

7    mm 

126000 


Exercise  LXV. 


1.  Divide  112,000  proportion- 
ally to  the  numbers  3,  4,  5. 
3  +  4  +  5-12. 
1000 

^X?^M[-f3000. 


Ax 

vr 


_5^ 


1000 

%nm 
1 

1000 

%nm 
1 


$4000. 


-» 15000. 
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2. 

Divide  816  tons  proportion 

ally 

to  J.  i,  i,  f 

(J.§,i.t)x60- 

.  30, 40,  45, 48. 

30  +  40  +  45 

+  48  = 

-163. 

5 

m"" 

1 

5 

=  150t. 

1 
6 

=  200t. 

45 

1 

5 

>225t. 

m^ 

1 

-240t. 

3.  Divide  6853  lbs.  of  wool 
proportionally  to  1},  2|,  5^ ;  and 
alBO  proportionally  to  the  recipro- 
cals of  these  numbers. 

(J,  Y,  J^.)  X  60  =»  105,  168,  360. 
105  +  168  +  360  =  623. 
11 
255  x^^  =  1155  lbs. 

m    1 
11 

1§§  X  222?f  =  1848  lbs, 

m     1 

359x2^. 3850  Ibfl. 

The  reciprocals  of 

ll21.5{-f  A,A. 
(f  A.A)X70  =  40,26.12. 

40  +  25  +  12  =  77. 


89 
40  X  fgSf     35(^0  lbs. 

89 

25x2?a?=^225!bs. 
7J       1 

89 

12  >^  9S^  _  1068  lbs. 
77        1 


4.  Two  persons  join  in  pur- 
chasing some  property,  one  pay- 
ing $1250,  and  the  other  $1000. 
If  the  property  rise  in  value  to 
$3600,  what  will  be  the  value  of 
each  one's  share  ? 

$1000 +  $1250  =  $2250. 
200  8 

JWxl»2  =  $l600. 


250 


8 


=  $2000. 


6.  Gun-metal  is  composed  of 
3  parts  (by  weight)  of  tin  to  100 
parts  of  copper.  What  weight 
of  each  of  these  metals  will  there 
be  in  cannon  weighing  721  lbs.  ? 


3  +  100 
7 

7 
100     721 

W       1 


103. 

21  lbs.  tin. 

700  lbs,  cop. 
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«.  Bell-m 

weight  of  e 

837  lu.  r 

'  78  +  22-100. 

^  X  937  -  730.8G  Iba.  copper. 
^x937-20G.l41bB.tin. 

7.  It  takes  76^  of  Mitpetre,  12.5*i  of  charcoal,  and  12.5^  cJ 
■nlpbar  to  make  100^  of  powder.  How  mnch  of  each  of  lhe«a 
anbiUDcea  will  be  reqnired  to  make  10,000,000  cartridges,  each  con- 
Uining  B*  of  powder  7 

75  +  121  +  121-100. 

10,000.000  X  6«  -  50,000,000*  -  50,000". 


_76_^  ^pypy 
X99 


"  37,500^  saltpetre. 


125      mW     6250M  /chareoal. 
1999         1  \  sulphur. 

Dpper  contains  2  parts  of  red  copper  and  1  part  dnc 
QCea  of  red  copper  are  therein  an  article  weighing  lib. 
r  copper? 

1  lb.  - 16  01. 

2  +  1-3. 
4xJ^-V-Wiol.  An*. 


tal  ia  made  of  an  alloy  cootuniog  39  parts  of  lead  to 
onj.  How  maaj  ponndi  of  each  will  be  required  to 
of  type  T 

39  +  11-50. 
JJ  X  *H  =  ^(("  -  '*G-^G  lbs.  lead, 
li  X  H^  -  iJW,"  -  210.64  Iba,  antimooy. 
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10.  Plamber's  solder  contains  2  parts  lead  and  1  part  tin.  How 
much  of  each  of  these  in  100  lbs.  of  solder  ? 

2  +  1 «  3.  f  X  100  =  66|  lbs.  lead.  J  X  100  =  Z^  lbs.  tin. 

11.  The  air  is  composed  of  oxygen  and  nitrogen.  In  100  volnmeR 
of  air  there  are  21  volames  of  oxygen  and  79  of  nitrogen.  Reckon- 
ing the  weight  of  a  liter  of  oxygen  to  be  1.4295s,  that  of  a  liter  of 
nitrogen  1.2577^  find  the  number  of  grams  of  each  gas  in  100>  of  air. 

21  X  1.4295  =  30.0195. 

79  X  1.2577  =  99.3583. 

30.0195  +  99.3583  =  120.3778. 

?99}^  of  100«  =  ?2Pi?2???  «  23.203«  O. 
1293778  1293778 

100«  -  23.203*  -  76.797«  H. 

12.  What  is  the  value  of  the  gold  in  a  chain  weighing  3  oz.  4  dwt., 
supposing  it  to  be  18  carats  fine  (that  is,  18  parts  of  pure  gold  out  of 
24Xat$19an  ounce? 

3  oz.  4  dwt.  =  3^  oz. 

3ix?19  =  f60f. 

i|of|602»$45.60.  Ans. 

Exercise  LXVI. 

1.  Arnold  and  Baker  enter  into  partnership.  Arnold  puts  in 
$6000  for  8  months,  and  Baker  $4000  for  6  months.  Their  profits 
are  $2000.    What  is  each  man's  share  ? 

8  X  $  6000  =  $  48,000. 
6  x  $4000  =  $24,000. 
48,000  +  24,000  =  72,000. 

2 
SS?  X  ^^^  =  $  1333.33,  A's. 

3 

^^  X  ^^^  =  $666.67.  B's. 
3 
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i.  Dobnon  faroubM  the  firm  of  Dobsou  A,  Fogg  with  $5000  foF  13 
uonllu:  Fogg  farnubM  |7000  for  9  mouths.  Their  profits  sie 
f  1700.    What  ii  the  ihars  of  each  T 

13xf5000-f  65,000.  9  x  $7000^^63,000. 

65,000  -f  63,000  ^  128,000. 


9Jm. 


I.  Dobnn'a. 


|1700-|8S3.2S-$836.72.  Fo^'b. 
8.  In  ft  btuiueu  specolatioa,  A  (dmiBhea  |800,  and  after  3  inonUiB 
fZSO  more :  B  famiahM  |950,  and  at  the  end  of  2  montbs  withdraws 
$200;  C  fQrniBhea|650,aDd  atlheeod  of6nionthB|400more.  At 
the  end  of  a  jear  the^  realiza  ft  profit  of  $2616.  How  shall  it  be 
divided  among  them? 

A.  B.  C. 

12x$800  =  $9600  12  X  $950  =  $11400  12x$650  =  ?7800 

fix   250-    2250  lOx    200-      2000  6x   400^  2400 

•"S50  $9400  $10200 

M1,S60  + 19400  +  $10,200  -  $  31,450. 

p-,948.A'B.        ^xW-t752,B-. 


ftm    1    ^  '^ • 

m 

len,  A  and  B,  begin  boBiness  with  capitals  of  $3500 
A  ia  to  have  0.12  of  the  profits  for  maDagiiig  the 
■  shall  ft  profit  of  $1906.25  be  divided  between  Ihero  ? 
25-1228.75.  f  1906.25 -$228.76 -flGTT.SO. 

3600  +  8700-12200. 

i!82x?^- 1481.26. 
122 
|48].25  +  $228.75  =  $710,  A'e. 
|1906,25-$710-$1196,26,  B'e. 
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5.  A  puts  $2100  into  a  business,  and  B  $1750.  At  the  end  of  a 
year  each  puts  in  $700  more,  and  C  joins  them  with  $2500.  At  the 
end  of  18  months  from  this  time  how  shall  a  profit  of  1 2166.50  be 
divided  ? 

A.  B.  C. 

30  X  $2100  -  $63,000  30  x  $1750  =  $52,500  18  x  $2500  -  $45,000. 
18  X   700-  12,600  18  X   700=  12,600 

$75,600  $66,100 

7560  +  65,100  +  45,000  -  185,700. 

63 

m  217 

m       14  m       7 

i?m  X  msm  ,  $882,  a'b.    mw  ^  m?m  .  $759.50.  b^s. 

mm     m  mm     m 

m»  nm 

;w?  2 

3 

m      175 


6.  Three  graziers  hire  a  pasture,  for  which  they  pay  $132.50. 
One  puts  in  10  oxen  for  3  months,  another  12  oxen  for  4  months,  and 

the  third  14  oxen  for  2  months.  How  much  of  the  rent  ought  each 
to  pay  7 

3x10-30  5 

4  X 12  -  48  12         m 

2x14-28  ^X^^-$60.  (2) 

—  m      IW 

106  ^ 
6 

15      m  6 

^  ^  ^  -  *^7-^^-  (^)  k  X  iffl  =  $35.  (3) 

2  i 


mcjm  .  tJC 


a  X  iiui  1  .<:>3  si.~.aw  3L  sib  :mi  T:II.  Ai  ibe  cad  of  T 
air,i-,:j(  A  Trj.t.-iTt  .  rf  i*.  Hiii  3  (  rf  iir  »aii  a£a  II  monllu 
Bi/.n  ■^■^  L'-iUt  ^^.a::  liiT^H.sr..    ITi^  ^ -i^  Aait  of  adi*. 


^''-^=«---- 


l«.oO- |1WT^ -13311.  B'». 

I  &f.  unoDg  three  pereoos.GO  that  the  Gist  may  have 
wni  aa  th<?  second  hM  shiUiiiga ;  and  the  second  m 
the  third  hai  ponndt. 

lit  bai  2}  times  u  mndi  u  2d. 

2d  ba*  H  "  '°°<=h  u  3d. 
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3d  has  1  part. 
2d  has  H  part. 
Ist  has   ^  part. 

3d  has  40  parts. 
2d  has  42  parts. 
Ist  has  105  parts. 

All  have  187  parts. 
£65  9«.»  1309s. 


105 . .  im 

m     1 


42 , .  im 
^  1 


-735».-£36  15». 


m 


»294«.»£14  14«. 


40 ,.  im 
m    1 


280».-£14. 


10.  Two  partners  begin  business  each  with  a  capital  of  |2000. 
A  adds  $  500  at  the  end  of  2  months,  and  %  500  at  the  end  of  7 
months  ;  B  adds  %  800  at  the  end  of  3  months.  What  is  the  share  of 
each,  at  the  year's  end,  of  a  profit  of  1 3605.25  ? 


12xf2000  =  f24000 

lOx      500-      5000 

5x      500-      2500 


12x|2000» 
9x      800- 


131500 

31,500  +  31,200  =  62,700. 

21 

W  345 

^gg  X  ^-^^  -  f  1811.25,  A's. 


4 


m 


%  3605.25  ~  1 1811.25  - 1 1794,  B'b. 


24000 
7200 

31200 


ExBBOiSE  LXVn. 

1.  The  population  of  a  town  in  1870  was  12,275,  and  it  increaBed 
8%  in  the  next  ten  jears.    Find  its  population  in  1880. 

If  100  represent  the  population  in  1870,  then  108  will  represent 
the  population  in  1880. 

27         491 

ag  of  2222  =13,257.  Am. 

m       1 
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8.   How  much  metal  will  bs  obtained  from  3S5  tons  of  ore,  if  tb 
metal  be  T%  of  die  ore  r 

If  100  represeat  the  ore.  then  7  will  represent  the  metal  in  Ihi  or 
73 
JLoi^-^ -25.55  tool.  Ant. 


8.   If  gunpowder  contains  76%  of  Baltpetre.  10%  of  Bolpbar, !."%  of 
charcoal,  how  mnch  of  each  is  there  in  a  ton  of  gunpowder! 

If  100  represent  the  gonpowder,  then  75,  10.  and  15  will  repre- 
■ent  respectively  the  saltpetre,  inlphor,  and  charcoal. 


J^  X  ^  _  300  Ibi.  chwwal. 

4.  A  manufactory  aeea  24  tons  of  coal  a  day,  and  20%  of  it  is  lost 
in  amoke.  How  much  coal  would  be  needed  if  this  wasle  coald  be 
prevented  ? 


9  of  20.0265%  (by  meMure)  of  oiygan  pa  and 
igan.     How  much  oiygeu  in  1750  co.  ft.  of  »ir7 
lent  the  number  of  cnbic  feet  of  air,  then  20.0265 
eut  the  number  of  cubic  feet  of  oxygen. 
35 


jm 


~  360.4S  ca.  fl.  Ant. 
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6.  A  town,  after  decreasing  25%,  has  4539  inhabitants.  Find  its 
number  at  first. 

If  100  represent  the  population  at  first,  then  75  will  represent 
the  population  now. 
4       1513 

S¥x^2-6052.  AuB. 

n     1 

7.  2%  of  a  regiment  of  750  men  are  killed  in  an  engagement,  6% 
are  wounded,  and  4%  are  mi^ising.  What  is  the  number  still  availa- 
ble for  service  ? 

If  100  represent  the  number  of  men  in  the  regiment  then  2,  6, 
and  4  will  represent  the  number,  killed,  wounded,  and  missing. 

22       30 

2  +  4  +  6  =  12  Mx^-660men.^na. 

100  - 12  -  88  l^       1 

i 

8.  If  3|  tons  of  sulphur  are  required  to  make  31^  tons  of  gunpow- 
der, what  is  the  per  cent  of  sulphur  in  gunpowder  ? 

If  100  represent  the  whole  weight,  then  the  number  required  to 
represent  3|  tons  of  sulphur  will  be  — »-  of  100  =»  12. 

That  is,  12%.  An». 

9.  In  a  school  of  80  children,  \1\%  are  girls.  Find  the  number 
of  boys. 

If  100  represent  the  number  of  scholars  in  the  school,  then 

100  — 17},  or  82},  will  represent  the  number  of  boys  in  the 

school. 

2 
33  i 

|?J[of80-^X-irX^-66b6y8.  ^fw. 

100  ?     ;w    1  ' 

10.  If  goods  are  bought  for  |415,  and  sold  for  |600,  what  is  the 
gain  per  cent? 

|500  ~  9 416  » 1 85,  actual  gain. 
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Since  the  gain  on  f  415  ib  f  85,  the  gain  on  100  is 
17 

^  of  S  .  20tt%.    /.  the  gain  is  201}%.  Am. 

Hr      1 

83 

11.  If  goods  are  bonght  for  f  415,  and  sold  for  $400,  what  is  the 
loss  per  cent? 

f  415  - 1 400  - 1 15,  actual  loss. 
Since  the  loss  on  f  415  is  %  15,  the  loss  on  100  is 
3 

12?  of  ?2-  3H.     ••  the  loss  is  3fJ%.  Am, 
W      1 
83 

12.  |500iB  4%  of  what  number? 

If  4  represent  |500, 100  will  represent  ^  of  |500  =  $12,500. 

18.  A  farmer  bnys  24  head  of  cattle  at  1 80  a  head,  and,  after 
losing  6,  sells  the  remainder  at  $105  a  head.  How  much  does  he 
gain  or  lose  per  cent? 

24  head  of  cattle  at  |80  per  head  cost  1 1920. 
18  head  of  cattle  at  %  105  per  head  cost  f  1890. 
1 1920  ->  1 1 890  » 1 30,  actual  loss. 
Since  the  loss  on  f  1920  is  |30,  the  loss  on  100  is 
25 

Mof^-IA.    .-.he  loses  lA%.^f«. 

w 

16 

14.  If  a  ton  (2240  lbs.)  of  ore  in  a  gold  mine  yield  5  oz.  (troy)  of 
gold,  what  is  the  yield  per  cent? 

5  oz.  troy  -  ^  lbs.  troy  -  A  of  ifJJ  lbs.  av.  =•  JJ  lb.  av. 

If  100  be  taken  to  represent  the  ore,  the  number  required  to 

represent  the  metal  will  be 

3       W 

-tt- oflOO--i-x22x222--^.  That  is,  rtir  of  1%. -Aw. 
2240  ?J2«J^»       1       196    ^"■""'Tn"    > 

m     7 

28 
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15.  If  the  ore  in  a  mine  yields  V^  of  1%  of  pure  gold,  how  many 
tons  (2240  lbs.)  of  ore  must  be  taken  to  obtain  7  lbs.  (troy)  of  gold? 

7  lbs.  troy  =  7  X  f^fj  lbs.  av.  =  5J|  lbs.  av. 
If  100  be  taken  to  represent  the  ore,  ^  will  represent  the  gold 
in  the  ore.     If  ^'^  represent  5Jf  lbs.,  100  will  represent 

(f«-")-' ^— fxf^'fx^ 

28 

=  y  =  6f  t.  A'M,       7 

16.  12}  tons  of  iron  are  obtained  from  235  tons  of  ore.  What 
per  cent  of  the  ore  is  iron  ? 

If  100  be  taken  to  represent  the  whole  weight  of  the  ore,  the 
number  required  to  represent  12}  tons  will  be 

50 

||oflOO  =  2?X^X^  =  5i^.    That  is,  5Jf  0/^  ^n*. 

47 

17.  Goods  are  sold,  at  a  loss  of  3%,  for  $2667.50.  What  was  the 
cost? 

If  100  be  taken  to  represent  the  cost,  100  —  3  =  97  will  represent 
the  selling  price.  Therefore  the  selling  price  was  -^  of 
12667.50  =  12750.  Ans, 

18.  Teas  at  68  cents,  86  cents,  and  96  cents  a  pound,  are  mixed 
in  equal  quantities,  and  sold  at  90  cents  a  pound.  Find  the  gain 
per  cent. 

68  t  86  +  96  _  g3j  ^^^  ^^  ^^     g^  _  33^  _  gj  ^^^^  ^^j^^ 

100 
Since  the  gain  on  83}  cents  is  6f  cents,  the  gain  on  100  is  — - 

of  6f  =  8.    That  is,  8%.  Am.  ^^* 

19.  By  selling  goods  for  $1173.92,  a  merchant  gains  $153.12. 
Find  the  gain  per  cent  on  the  cost. 

1 1173.92  -  $  153.12  «  $  1020.80,  cost. 

Since  the  gain  on  $1020.80  is  $153.12,  the  gain  on  100  is 


100 


1020.80 


of  153.12  =- 15.    That  is,  1 5  %.  An*. 
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20.  If  to  25  gals,  of  alcohol  2  gals,  of  water  are  added,  how  much 
per  cent  of  the  mixture  is  water?  how  much  per  cent  is  alcohol? 

25  +  2  «"  27  gals.,  the  whole  Amount. 

If  100  be  taken  to  represent  the  whole  amount,  the  number 

required  to  represent  2  gals,  will  be  ^  of  100  =  7^.    That 

is,  7i\  %  water.  Ans, 
100  -  7H  =»  92i  J  %  alcohol.  Aru, 

21.  What  was  the  cost  when  17^%  was  gained  by  sellmg  goods 
for  1253.80? 

If  100  be  taken  to  represent  the  cost,  100 +  17|  =  1171  ^^^ 
represent  the  selling  price. 

100 

Therefore,  the  cost  was  -^  of  1 253.80  =  1 216.  Ans, 

22.  A  wine  merchant  mixes  24  gallons,  at  1 7  a  gallon,  with  18 
gallons,  at  $5  a  gallon,  and  sells  the  whole  at  $7  a  gallon.  What 
does  he  gain  per  cent  ? 

24x|7  +  18x|5>|168  +  |90»|258,  cost. 
24  +  18  »  42,  whole  number  of  gallons. 
42  X  1 7  =  $  294,  selling  price. 
$  294  -  $  258  « 1 36,  actual  gain. 

Since  the  gain  on  1 258  is  $  36,  the  gain  on  100  is  ^  of  36  =1=  13}}. 
Thatis,  13}i%.  Ans. 

23.  By  selling  a  horse  for  |200,  a  dealer  loses  12|%.  What 
wi  uld  he  have  gained  or  lost  per  cent  by  selling  at  $250? 

If  100  be  taken  to  represent  the  selling  price,  tOO— 12}">87i 

will  represent  the  cost 

100 
Therefore  the  cost  was  ^  of  f  200  *  f  228f 

1 250  - 1 228f  « 1 21  f ,  gain  by  selling  at  $  250. 

Since  the  gain  on  |228^  would  have  been  1 21f  the  gain  on  100 

would  have  been  J^  of  21^  -  9f .    That  is,  9}%  gain.  Ant, 

228^ 
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24.  A  spirit  merchant  buys  75  gals.,  at  $3.25  a  gallon,  and,  after 
drawing  off  10  gals.,  sells  the  remainder  so  as  to  gain  5%  on  the 
whole.    What  is  the  selling  price  per  gallon  ? 

75  X  13.25  =  1243.75,  cost. 

If  100  be  taken  to  represent  the  cost,  100  +  5  =  105  will  repre- 
sent the  selling  price. 
Therefore,  the  selling  price  is  UJ  of  1 243.75  =  J255.93f. 
75  gals.  —  10  gals.  =  65  gals.,  number  sold. 

$255.93}  _  |3  93|^  gelling  price  per  gallon.  An8. 
65 

26.  A  person  owns  two  estates  worth  respectively  $9845  and 

$12,155.     If  the  first  rise  in  value  32%,  and  the  second  fall  13%, 

determine  the  rise  or  fall  per  cent  in  the  value  of  his  whole  property. 

If  100  be  taken  to  represent  the  value  of  the  first  estate  at  first, 

100  +  32  =  132  will  represent  its  value  after  rising  32%. 
Therefore,  the  value  after  rising  is  JJJ  of  $9845  =  $  12,995.40. 
If  100  be  taken  to  represent  the  value  of  the  second  estate  at 

first,  100  - 13  =  87  will  represent  its  value  after  falling  1S%. 
Therefore,  the  value  after  falling  is  ^  of  $12,155  =»$  10,574.85. 
$9845  +  $12,155  =  $22,000,  value  of  the  estates  at  first. 
$  12,995.40  +  $  10,574.85  =  $  23,570.25,  value  afterwards. 
$  23,570.25  -  $  22,000  =  $  1570.25,  actual  gain. 
Since  the  gain  on  $22,000  is  $1570.25,  the  gain  on  100  is  ^^J^ 
of  $  1570.25  =  7^.    That  is,  7Ji%  gain.  Ans. 

26.  A  tradesman  marks  an  article  $5,  but  takes  off  5%  for  cash. 
If  his  profit  is  14%,  what  was  the  cost  of  the  article? 

If  100  be  taken  to  represent  the  marked  price,  100  —  5  =»  95 
will  represent  the  actual  price. 

Therefore,  the  actual  price  was  ^^  of  $5  »  $4.75. 

If  100  be  taken  to  represent  the  cost,  100  -i- 14=  114  will  repre- 
sent the  price. 

Therefore,  the  cost  was  {H  of  $4.75  =  $4.16f .  Ana. 

27.  What  would  a  dishonest  dealer  gain  per  cent  by  using  a  false 
weight  of  15  oz.  instead  of  a  pound  ? 

16  oz.  — 15  oz.  ">  1  oz.,  actual  gain. 

Since  the  gain  on  15  oz.  is  1  oz.,  the  gain  on  100  is  ^  of  100  —  6f . 
That  is,  6f  %.  Am. 
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28.  A  diBhoneat  dealer  gaiuH  12%  bj  uemg  falee  weights.  Vhat 
ie  die  real  weight  of  his  poandt 

If  100  be  taken   to   represent  the   falee  weight  of  a  panail, 
100  -f  12  —  112  will  represent  the   tms  weight  of  ft  ponnd. 
Therefore,  the  false  weight  is  fff  of  16  oi.  -  14f  oz.  Am. 

S9.  A  trade«maD.  in  selling  goods,  dedacta  from  the  marked  prir« 
5%  for  cuh.  What  is  the  marked  price  of  some  goods  for  wbich  he 
receiye«t7.1217 

If  100  be  taken  to  represent  the  marked  price,  100  —  5  -  95  will 

represent  the  actual  price. 
Therefore,  the  marked  price  i»^  oC  fT. 12^^^7.50.  Am. 

30.  The  lead  ore  from  a  ct 
the  metel  f  of  1%  is  Hllver. 
obtftined  from  1200  tons  of  ore  ? 

If  100  be  taken  to  represent  the  ore,  60  will  represent  the  melal. 

Therefore,  the  amount  of  metal  is  ^  of  1200  t.  =  720 1 

If  100  be  taken  to  represent  the  metal,  {  will  represent  tbe  silver. 

Therefore,  the  amount  of  sOver  is  -^  of  720  =>  5.4  t.  .An*. 

100 
720 1.  -  5.4 1  -  714.6  t.,  lead.  Atu. 

3L  If  ore  loses  41}%  of  its  weight  in  roasting,  and  43|%of  the 
remainder  in  emelting.  how  much  ore  will  be  required  to  jield  1900 
tODB  of  metal  7 

If  100  be  taken  to  repreaeat  the  ore,  100  -  41}  ^  58}  will  repn- 
sent  tbe  ore  after  roasting. 
>8 j  repreeeat  the  ore  after  roMting,  5S)  - 43}% of  58}-32II 
rill  represent  the  ore  after  smelting. 

iiefore,  z^sl  t.  will  he  the  amonnt  of  metal  in  1  ton  of  ore, 
100 

nd  ^  t.  -  3038.936 1.  wiU  be  the  wnonnt  of  ore  required  to 

100 
lake  1000  tons  of  metal.  Aju. 
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32.  How  many  per  cent  above  cost  must  a  man  mark  his  goods 
in  order  to  take  off  10%,  and  still  make  a  profit  of  17%? 

If  100  be  taken  to  represent  the  cost,  the  selling  price  will  be 

represented  by  117. 
As  the  selling  price  is  to  be  10%  below  the  marked  price,  the 

selling  price  (117)  will  be  -f^  of  the  marked  price. 
Therefore,  the  marked  price  will  be  ^  of  117  =  130. 
That  is,  the  goods  must  be  marked  30%  above  cost.  Ans. 

33.  How  many  per  cent  above  cost  most  a  man  mark  his  goods  in 
order  to  take  off  12}  %  and  still  make  a  profit  of  12}  %  ? 

If  100  be  taken  to  represent  the  cost,  the  selling  price  will  be 

represented  by  112}. 
As  the  selling  price  is  to  be  12}%  below  the  marked  price,  the 

selling  price  (112})  will  be  —-2-  of  the  marked  price. 

ion 
Therefore,  the  marked  price  will  be  i^  of  112^  -  128f 

87} 

That  is,  the  goods  mnst  be  marked  28^%  above  cost.  Ans. 

34.  How  many  per  cent  above  cost  must  a  man  mark  his  goods  in 
order  to  take  off  15%,  and  still  make  a  profit  of  15%? 

If  100  be  taken  to  represent  the  cost,  the  selling  price  will  be 

represented  by  115. 
As  the  selling  price  is  to  be  15  %  below  the  marked  price,  the 

selling  price  (115)  will  be  ^ff^  of  the  marked  price. 
Therefore,  the  marked  price  will  be  -^^  of  115  =  135^y. 
That  is,  the  goods  mnst  be  marked  35^y%  above  cost.  Ans. 

35.  How  many  per  cent  above  cost  mnst  a  man  mark  his  goods  in 
order  to  take  off  33J  %  and  still  make  a  profit  of  33 J  %? 

If  100  be  taken  to  represent  the  cost,  the  selling  price  will  be 

represented  by  133 J. 
As  the  selling  price  is  to  be  33}%  below  the  marked  price,  the 

selling  price  (133})  will  be  — ^i  of  the  marked  price. 

100 
Therefore,  the  marked  price  will  be  ^  of  133}  =  200. 

66} 

That  is,  the  goods  mnst  be  marked  100%  above  cost.  Ans. 
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36.  1!  '>%  <if  the  population  of  a,  town  has  been  the  incre&se  in  tbe 
preceding  ten  yeani,  what  per  cent  of  the  population  ten  ^ears  ago 
has  been  added  ? 

If  100  be  taken  to  represent  the  population,  the  popnlatiou  10 

years  ago  will  be  represented  by  95. 
Sio'^e  the  gain  on  95  is  5,  the  gain  on  100  is  i^  of  5  ^  5^. 
That  18,  5^%.  An,. 

37.  If,  in  apopalatioD  of  27.000,000,  13%  are  foreign-bom,  bow 
manj  foreign>boru  are  there  ?  What  is  the  ratio  of  the  foreign-boni 
to  the  native  ? 

If  100  be  taken  to  represent  the  population,  13  will  represent 

the  foreign-born  population. 
Thenifore.  the  foreign-born  populotion  ig  -^  of 

27,000,000  -  3,510,000  (1).         13% i  87 %  =  13 ;  87.  (2)  Am. 

38.  A  man  bought  a  horse  for  |  TO,  and  sold  him  for  $  SO.  Whsl 
jier  cent  did  ha  gain?  What  per  cent  of  the  money  received  for  tto 
horse  waa  gained? 

$80- $70 -$10  actual  gain. 

Since  the  gain  on  $  TO  is  $  10,  the  gain  on  100  is  ^  of  100  °  l^. 

That  is,  11)%  (1)  Am. 

Since  the  gain  on  $S0ie$10,  the  gain  on  100  iB^g  of  100-12^- 

TbatU,  12}%.  (2)  An*. 

39.  It,  by  selling  goods  for  12J  per  cent  profit,  a  merchant  clwre 
$gOO,  what  waa  the  cost  of  the  goods,  and  for  how  much  were  tbey 


coit.    f6}00  +  $SOO-$T200,Bellingprice.  Ant. 

,   A  nan  Belling  eggs  at  40  cents  a  doien  clears  33j  %  on  the 
what  was  the  cost  ?    Another,  selling  at  the  same  price,  cleais 
J  of  hia  receipts  ;  what  did  bia  eggs  cost? 
[f  100  be  taken  to  represent  the  coat,  133}  will  represent  the 
Belling  price. 


teachers'  edition.  297 


100 
Therefore  the  cost  was of  40  cents  »  30  cents.  (1)  Ana. 

133}  ^  ^ 

If  100  be  taken  to  represent  the  selling  price,  66|  will  represent 
the  cost. 

Therefore,  the  cost  was  — ^  of  40  cents  =  26|  cents.  (2)  Ans. 
t  100 

41.  By  selling  a  carriage  for  f  117,  a  carriage-maker  lost  10%  of 
the  cost.    What  ought  he  to  have  sold  it  for  to  make  10%  ? 

If  100  be  taken  to  represent  the  cost,  90  will  represent  the  sell- 
ing price. 

Therefore,  the  cost  was  Jj/j/^  of  f  117  =  f  130. 

If  100  be  taken  to  represent  the  cost,  110  will  represent  the  price 
at  which  he  ought  to  have  sold  it. 

Therefore,  the  selling  price  ought  to  have  been  |^  of  $130  =>  $143. 

42.  A  man  gained  in  January  3  %  in  weight,  and  in  February  lost 
3%.  What  per  cent  of  his  weight  on  the  first  day  of  January  is  his 
weight  on  the  first  day  of  March  ? 

If  100  be  taken  to  represent  his  weight  Jan.  1,  103  will  repre- 
sent it  Feb.  1. 

If  100  be  taken  -to  represent  his  weight  Feb.  1,  97  will  repre- 
sent it  March  1. 

Therefore,  his  weight  March  1  was  ^ij;^  of  103  =  99^. 

99^^^  is  99,^^%  of  100.  Am, 

43.  7  lbs.  of  a  certain  article  lose  3  oz.  in  weight  by  drying.  What 
per  cent  of  the  original  weight  is  water  ? 

7  lbs.  =  112  oz. 

If  100  be  taken  to  represent  the  whole  weight,  the  number  re- 
quired to  represent  3  oz.  is  yj^  of  100  «=  2}f . 
That  is,  2}f%.  Ana. 

44.  7  lbs.  of  a  dry  article  have  lost  3  oz.  by  drying.  What  per 
cent  of  the  original  weight  was  water  ? 

7  lbs.  =  112  oz.     112  oz.  +  3  oz.  =  115  oz.,  whole  weight. 
If  100  be  taken  to  represent  the  whole  weight,  the  number  re- 
quired to  represent  3  oz.  is  jfp  of  100  =  2Jf . 
'  That  is,  2i|  %.  Am. 
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46.  A  dry  article  was  exposed  to  damp  air,  and  absorbed  3  oz.  of 
water ;  it  then  weighed  7  lbs.  What  per  cent  of  its  present  weight 
is  water  ? 

7  lbs.  =  112  oz. 

If  100  be  taken  to  represent  the  whole  weight,  ihe  nnmber  re- 

qaired  to  represent  3  oz.  is  jf^  of  100  =  2^. 
That  is,  2if  %.  Ans. 

46.  If  ro»in  is  melted  with  20%  of  its  weight  of  tallow,  what  per 
cent  of  tallow  does  the  mixture  coniain  ? 

If  100  be  taken  to  represent  the  rosin,  120  will  represent  the 

mixture. 
Therefore,  the  tallow  will  be  represented  by  ^^  of  100  =  16f 
That  is,  16|  %.  Ans. 

47.  If  20%  of  a  mixture  of  tallow  and  rosin  is  tallow,  what  per 
cent  of  the  weight  of  the  rosin  is  the  weight  of  the  tallow  ? 

If  100  be  taken  to  represent  the  mixture,  100-20  =  80  will 

represent  the  rosin. 
If  80  is  100%.  20  is  f  J  of  100%  =  26%.  Am. 

48.  How  many  pounds  of  tallow  must  be  mixed  with  8J  lbs.  of 
rosin  in  order  that  the  mixture  may  contain  15  %  of  tallow  ? 

If  100  be  taken  to  represent  the  mixture,  100  — 15  =  85  will 

represent  the  roain. 
If  85  represent  8J  lbs.,  15  will  represent  J|  of  8J  lbs.  =  1}  lb. 

49.  Nitrogen  gas,  under  standard  pressure  and  temperature,  is  \ 
of  1  %  of  the  weight  of  an  equal  volume  of  water.  What  is  its  spe- 
cific gravity  ? 

If  100  be  taken  to  represent  the  water,  J  will  represent  nitrogen. 

Therefore,  the  specific  gravity  of  nitrogen  is  -i-  =  0.00125.  Ant. 

100 

50.  Oxygen  gas  is  ^  of  1  %  of  the  weight  of  an  equal  volume  of 
water ;  what  is  its  specific  gravity  ?  How  many  gallons  of  oxygen 
will  it  take  to  weigh  as  much  as  a  pint  of  water  ?  How  many  of 
nitrogen  ? 
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If  100  be  taken  to  represent  water,  ^  will  represent  oxygen. 
Therefore,  the  specific  gravity  of  oxygen  is  -J-  »  y^.  (1)  Am. 

xKAJ 

As  1  gal.  of  oxygen  weighs  y^  of  a  gallon  of  water,  it  will  take 
as  many  gallons  of  oxygen  to  weigh  as  much  as  a  pint  of 

water  as  -i-  =  87 J  gals.  (2)  Ans. 

As  1  gal.  of  nitrogen  weighs  0.00125  of  a  gallon  of  water,  it  will 
take  as  many  gallons  of  nitrogen  to  weigh  as  much  as  a  pint 

of  water  as  ^  ^ »  ^^  =  100  gals.  (3)  Ant. 
0.00125  ®  ^ 

51.  If  common  air  consist  of  4  volumes  of  oxygen  to  13  of  nitro- 
gen, what  is  its  specific  gravity  ? 

4  volumes  of  oxygen  —  4  x  y^  —  x^r- 
13  volumes  of  nitrogen  =  13  x  jijf  =-  ■^. 

tH  +  tWf  -  :^V  'for  17  volumes. 

Therefore,  the  specific  gravity  is  -^^  -i- 17  =  0.00129.  Aru. 

62.  How  many  gallons  of  air  weigh  as  much  as  a  pint  of  water  ? 

As  1  gallon  of  air  weighs  0.00129  of  a  gallon  of  water,  it  will 
take  as  manv  gallons  of  air  to  weigh  as  much  as  a  pint  of 

water  as  ^  ^  j.  ^  =  964^41  gals.  Ans. 
0.00129         ^"^ 

63.  If  by  heating  iron  185°  F.  it  expands  \  of  1%,  what  will  be 
the  expansion  of  iron  in  passing  from  —  20°  F.  to  +  120°  F.  ? 

The  difference  between  -  20°  and  +  120°  is  140°. 
If  {^  of  1  %  is  the  expansion  for  185°,  the  expansion  for  140°  is 
Jttofiofl%-^ofl%.  Am. 

54.  A  tubular  iron  bridge  is  450  ft  long,  and  one  end  is  fast  to  a 
pier.  How  much  play  must  be  allowed  at  the  other  end,  if  the  iron 
expands  at  the  above  rate,  and  if  the  climate  varies  from  —  30°  F.  in 
winter  to  +  130°  F.  in  a  July  sun  ? 

The  difference  between  -  30°  and*+  130°  is  160°. 

If  J  of  1  %  is  the  expansion  for  185°,  the  expansion  for  160°  is 

^  ofl  %  of  450  ft.,  u  i  J  ft  =  5}}  in.  An$. 
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Tha  differsnca  between  —  20°  and  +  118"  is  138°. 

If  1  of  1  %  is  the  eipanaioD  for  185°,  the  exp&niioD  foT  138°  ia 

fHofJrfi%  =  ^ofix 
^ofl%on00mi.iB^ini.-492i}ft.  An^ 


EXKECIBK   LXVIII. 

1.  Find  the  brokerage,  at  ^  of  1  %.  to  be  paid  on  1 10,460. 

|10,450x0.00t-$13.06.  Atu. 

3.   Find  tbe  aommUaion  on  |2595,  at  2}%. 

1 2595x0.026-?  64.88.  .in*. 

3.  An  agent  BelU  200  bbla.  of  fionr,  at  $6.25 ;  600  gala,  motaaaea, 
at  65  cents;  and  charges  a  commiaaion  of  1}%.  What  ois  the  net 
procaeda  ? 

200x|6.2S-tl2S0.00 

600  X    0.65  -      390.00 

$1640.00 

1640x0.01}-       28.70 

¥1611.30.  Am. 

maaiauon  merchaDt  received  $1640  with  which  to  ha; 
'  dedocUng  a  comiaisaion  of  2j%.  What  is  the  amonnt  of 
aiion,  and  how  many  bnehela  of  cum  at  62}  cents  a  bushel 

)  be  taken  to  represent  the  amoant  to  be  paid  for  the  goods, 
1}  will  represent  the  $1640.     Therefore,  (he  amoant  el- 
ided for  goods  wUl  be~of|1640^fl600. 
ii%of|1600-f40,commiBBiona.  (1)  An*. 
bn.  -  2560  bn.  can  he  boDght  for  f  1600.  (2)  Am. 
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5.  A  commission  merchant  sells  a  consignment  of  cotton  for  $5216. 
He  pays  $51  for  freight  and  storage,  and  charges  a  commuBsion 
of  2}%.    What  are  the  net  proceeds  ? 

Consignment     »  1 5216.00 

15216x0.02}  ='$117.36  -commission. 

Storage  -     51.00 

Total  expenses  =  168.36 

$5047.64  s>  net  proceeds.  Aiu. 

6.  A  consignment  of  hutt«r  was  sold  for  $  1570,  of  which  $  1546.45 
were  the  net  proceeds.    What  was  the  rate  per  cent  of  commission  ? 

$  1570  -  $  1546.45  =  $  23.55,  commission. 

If  100  he  taken  to  represent  the  consignment,  the  numher 

required  to  represent  $  23.55  will  be  ?|55  of  100  *  1  J. 
That  is,  li%.  Am. 

7.  What  are  the  net  proceeds  from  the  sale  of  2250  bbls.  of  flonr, 
at  $  6.25  a  barrel,  if  the  charges  for  freight  and  storage  be  50  cents  a 
barrel,  commission  for  selling  2%,  for  guaranteeing  payment  1}%? 

2250  X  $6.25  =  $14062.50 

$  14062.50  X  0.035  =  $492.19 
2250  X  $0.50  =  1125.00 

Total  expenses       =-  1617.19 

$  12445.31  =  net  proceeds.  Ans. 

S.  A  commission  merchant  sells  350  crates  of  peaches,  at  $2.60. 
If  the  commission  be  4|%,  find  the  net  proceeds. 

350  x$  2.60  =  $910.00 
$910x0.045-      40.95 

$869.05.  Ana. 

9.  A  man  sells  420  acres  of  land,  at  $.40  an  acre,  and  charges  1\% 
commission.    What  is  his  commission  ? 

420  x$  40 -$16,800 
$16,800x0.01}  =  $210.  Aru. 
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10.  An  agent,  charging  4}%  commisBion,  receives  for  his  services 
f  313.    Find  the  amount  of  his  sales. 

If  4}  represent  1 313, 100  will  represent  —  of  $313  ==  1 6955.56. 

11.  A  merchant  buys,  through  an  agent,  730  yds.  of  carpeting,  at 
$1.25  a  yard,  and  pays  the  agent  |  of  1  %  commission ;  the  freight 
amounted  to  $  7.37.  At  what  price  per  yard  must  the  carpeting  be 
sold  to  realize  a  profit  of  20%  ? 

730x1 1.25 -$912.50. 

0.0075  X  $912.50  -  $6.84,  commission. 

$912.60  +  $6.84  +  $7.37  =  $926.71.  total  expenses. 

If  100  represent  the  cost,  120  will  represent  selling  price. 

Therefore,  the  selling  price  must  be  |}f  of  $926.71 »  $1112.05. 

$  1112.05  H-  730  -  $  1.623.  Am. 

12.  An  agent  sells  a  consignment  of  goods  for  $  2100.  He  pays 
$  33.50  for  freight,  and,  reserving  his  commission,  remits  $2024.77. 
Find  the  rate  of  his  commission. 

$2024.77  +  $33.50  -  $2058.27,  consignment  less  commission. 
$  2100  -  $  2058.27  »  $  41.73,  commission. 
If  100  be  taken  to  represent  the  consignment,  the  number  re- 
quired to  represent  $41.73  will  be  ^^  of  100  =  If  JJ. 

That  is,  the  commission  was  lfJJ%.  Ans. 

13.  A  commission  merchant  has  consigned  to  him  5000  lbs.  of 
cotton,  which  he  eells  at  14  cents  a  pound,  and  charges  2%  commis- 
sion. With  the  net  proceeds  he  buys  cotton  cloth,  at  10  cents  a  yard, 
charging  1  J%  commission  for  buying.  How  many  yards  of  cloth 
does  he  buy  ? 

5000  X  $0.14 -$700 
$700x    0.02=      14 

$686  —  net  proceeds. 

If  100  be  taken  to  represent  the  amount  to  be  paid  for  the  good^ 
101.6  will  represent  the  $686. 
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100 
Therefore,  the  amount  expended  for  goods  will  be   of 

^  ^  101.5 


f  686  =  $675.86. 
675.86 


0.10 


=  6758.6  yds.  can  be  bought  for  f  675.86,  at  f  0.10.  Am. 


14.  A  commission  merchant  has  consigned  to  him  500  bbls.  of  flour, 
which  he  sells  at  f  5.50  a  barrel,  and  charges  2^%  commission  ;  the 
expenses  for  freight,  etc.,  amounted  to  $  250.  With  the  net  proceeds 
he  buys  sugar,  at  6\  cents  a  pound,  charging  2 J  %  commission  for 
buying.  How  much  sugar  does  he  buy,  and  what  is  the  amount  of 
his  commissions  ? 

500  Xf  5.50      -  $2750.00 

1 2750  X  0.025  - 1 68.75  =»  commission. 

Freight,  etc.      =  250.00 

Total  expenses  =  —^'       318.75 

$2431.25  net  proceeds. 

If  100  be  taken  to  represent  the  amount  to  be  paid  for  the  sugar, 
2}  will  represent  the  commission,  and  102}  will  represent  the 
$2431.25.    Therefore,  the  amount  expended  for  sugar  will  be 

^^  of  $2431.25  =  $2371.95. 


102} 
And  2}%  of  $2371.95  =  $59.30,  commission. 

Therefore,  ^^^  lbs.  -  37,951.2  lbs.  will  be  bought.  (1)  Ans. 
$68.75  +  $59.30  =  $128.05,  whole  commission.  (2)  Am, 

15.  A    collector's    commission  for  collecting  taxes,  at  1}%,  is 
$  206.55.    What  was  the  sum  collected  ? 

If  1}  represent  $206.55, 100  will  represent  ^  of  $206.55=$13,770. 

16.  An  agent  received  $2961  with  which  to  purchase  goods  after 
deducting  his  commission  at  5  %.    How  much  was  his  commission  ? 

If  100  be  taken  to  represent  the  amount  to  be  paid  for  the  goods, 
5  will  represent  the  commission,  and  105  will  represent  the 
$2961.  Therefore,  the  amount  expended  for  the  goods  will  be 
iJJ  of  $2961  =  $2820. 

And  5%  of  $  2820  »  $  141,  commission.  Ans, 
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17.  An  agent  bujs  3100  bble.  of  flour,  at  $4.50  a  barrel,  and 
charges  1}%  commiBsion.  What  is  the  amount  of  the  bill,  including 
the  commission  ? 


3100x1 4.50  =-f  13,950.00 
113,950x0.015=         209.25 


114,159.25.  Afu. 


18.  A  broker  receives  |6150  to  invest  in  cotton,  at  10}  cents  a 
pound.  His  commission  is  2}%.  How  many  pounds  of  cotton  can 
he  buy  ? 

If  100  be  taken  to  represent  the  amount  to  be  paid  for  the  cot- 
ton, 102}  will  represent  the  |6150.    Therefore,  the  amount 

expended  for  cotton  will  be  —  of  $6150  =  |6000. 
*^  102} 

^^  Ibe.  -  58,536H  lbs.  of  cotton  will  be  bought  Am, 
O.IOJ  *^  ® 


19.  An  agent  sells  1100  bbls.  of  flour,  at  |4.50  a  barrel,  and 
charges  2}%  commission.  He  invests  the  proceeds  in  steel,  at  1} 
cents  a  pound,  charging  1}%  commission.  What  is  his  entire  com- 
mission, and  how  many  tons  of  steel  (2240  lbs.  to  a  ton)  does  be  buy? 

1100x14.50 -1 4950.00 
1 4950  X  0.025  =>      1 23. 75  »  commission. 

14826.25 

If  100  be  taken  to  represent  the  amount  to  be  paid  for  the  tteel, 
1}  will  represent  the  commission,  and  101}  will  represent  the 
(4826.25.    Therefore,  the  amount  expended  for  steel  will  be 

i52.  of  $4826.25  -  $4754.93. 
101} 

And  1}  %  of  $4754.93  =  $ 71.32,  commission. 

$  123.75  +  $  71 .32  =  $  195.07,  total  commission.  (1)  Ans. 


4754.93 
0.015 
will  be  bought.  (2)  Ans. 


Therefore,  lZ5i2?  lbs.  -  316,995}  lbs.  -  141.51562  t  of  steel 
0.015 
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Exercise  LXIX. 

1.  Find  the  preminm  of  fire  insarance  for  |2650,  at  |  of  1%. 

1 2650  X  0.005  =  $  1 3. 25.  Ans. 

2.  Find  the  premium  to  be  paid  for  insuring  a  person's  life  for 
1 2500,  at  an  age  for  which  the  rate  is  2]  % 

12500  x0.02i  =  $56.25.  Am. 

3.  At  2}%,  what  premium  of  insurance  will  be  paid  on  a  vessel 
worth  136,400? 

1 36.400  X  0.02}  - 1 1001.00.  Ans. 

4.  A  vessel  is  worth  f  12,052.  Determine  the  sum  to  be  insured, 
and  the  premium  to  be  paid  at  1}%,  so  that  in  the  event  of  loss  the 
owner  may  receive  both  the  value  of  the  vessel  and  the  premium. 

If  100  be  taken  to  represent  the  sum  to  be  insured,  1|  will 
represent  the  premium,  and  100  —  1}  =  98 J  will  represent  the 
value  of  the  vessel. 

Hence,  the  sum  to  be  insured  will  be 
1 12.052  -*-  0.98J  =  ?  12.266.67. 

And  lt%  of  f  12,266.67  -  $214.67,  premium.  An$. 

6.  The  premium  for  insurance  at  1|%  is  $150.  What  is  the 
amount  insured  ? 

If  1 J  represent  $  150, 100  will  represent  —  of  $  160  =  $  12,000. 

6.  If  a  premium  of  insurance  at  2}%  amount  to  $28.60,  what  is 
the  sum  insured  ? 

If  2}  represent  $  28.60, 100  will  represent  ^  of  $  28.60  =  $  1040. 

7.  A  vessel  is  so  insured  that  if  lost  the  owner  may  receive  both 
the  value  of  the  vessel  and  the  premium.  The  value  of  the  vessel 
is  $96,084,  and  the  rate  of  insurance  1}%.    Find  the  premium. 
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If  100  be  taken  to  represent  tbe  snm  to  be  insured,  1}  will 
represent  the  premium,  and  100  —  1}  »  98|  will  represent  tlie 
value  of  the  vessel. 

Hence,  tbe  sum  to  be  insured  will  be  1 96,084  +  0.98}  =  $97,920. 

And  1  j  %  of  1 97,920  » 1 1836,  premium.  Am, 

8.  A  building  worth  |8000  is  insured  at  {  of  its  value,  at  |  of  1% 
per  annum.    What  is  the  annual  premium  ? 

(of  1 8000  » 15000. 
15000  X  O.OOi  °  16.25.  Ana. 

9.  Four  companies  join  in  insuring  a  ship  and  cargo  for  $60,000. 
One  company  takes  }.  at  |  of  1  % ;  a  second  takes  f  10.000,  at }  of  1  % ; 
a  third,  1 15,000,  at  )  of  1%;  a  fourth,  the  remainder,  at  J  of  1%. 
How  much  is  paid  for  insurance  ? 

(1)  (2)  (3)  (4) 

J  of  $60,000*  120,000.      f  10000         $15000         The  remainder  is 
$20000  0.00|  O.OOf  $15000 


$75.00         $93.75 


$120.00  $75.00 

$120  +  $75  +  $93.75  +  $75  -  $363.75,  total  premium.  Ans. 

10.  If  the  ship  in  the  last  problem  receive  damage  to  the  amount 
of  $  4500,  what  ought  each  company  to  pay  ? 

J  of  $4500- $1500  (1). 
mU-'i-    i  of  $4500  =  $750  (2). 
mU  -  i    i  of  $4500  -  $  1125  (3),  (4). 

11.  A  man  insures  his  life  for  $10,000,  paying  $350  a  year  in 
advance.  He  dies  the  day  before  the  fifth  premium  was  due.  The 
company  pay  his  widow  $10,000.  How  much  have  they  lost  by 
him,  if  the  interest  gained  on  the  premiums  paid  amount  to  $175? 

4  X  $350  +  $  175  »  $  1575,  total  premiums  with  interest. 
$  10,000  -  $  1575  -  $  8425,  company's  loss.  An$. 
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12.  A  merchant  shipped  a  cargo  to  London ;  and  to  cover  both 
the  cargo  and  the  premium,  he  took  oat  a  policy  of  1 100,800,  at  3J  %. 
What  was  the  yalae  of  the  cargo  ? 

If  100  be  taken  to  represent  the  sum  insured,  100  —  3}  =»  96^ 

will  represent  the  yalae  of  the  cargo. 
Hence,  the  valae  of  the  cargo  is  0.96^  of  1 100,800  » 1 97.272. 

13.  Three  companies  insure,  at  f  of  its  valae,  a  bailding  worth 
$  16,000.  The  first  company  takes  |  the  risk,  at  f  of  1  % ;  the  second, 
I  of  it,  at  I  of  1  % ;  and  the  third,  the  remainder,  at  }  of  1  %.  Find 
the  total  premiam. 

I  of  1 16,000 -1 12,000. 

i  of  $  12,000  ^  1 4000.  f  of  1 12,000  =  1 4800. 

$4000  ¥4800 

0.00}  0.00} 

130.00  ¥42.00 

f  12,000  - 1 4000  - 1 4800  » 1 3200. 

13200 
O.OOf 

124.00 
1 30  + 1 42  +  $24  » 1 96,  total  premiam.  ilna. 

14.  S.  Williams  pays  ¥  18.40  premiam  for  insuring  his  house  for 
}  of  its  valae,  at  1}%.    What  is  the  value  of  his  hoase  ? 

If  1 J  represent  %  18.40. 100  will  represent  1^  of  1 18.40  =  1 1226}. 

If  1 1226}  is  },  the  whole  is  }  of  1 1226}  »  $  1840.  Am, 

Exercise  LXX. 

1.  If  James  Brown  be  assessed  $2500  on  his  house,  and  $5200  on 
personal  property,  and  pays  for  2  polls  at  $  1.50  each,  how  much  will 
his  tax  be,  the  rate  being  $12.18  on  1 1000? 

$2500  +  15200  =  17700. 
0.01218  of  $7700  =  $93.79. 
$  93.79  +  $  3.00  =  $  96.79.  AnB, 
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2.  If  the  rate  of  tax  be  1 12.25  on  $  1000,  and  the  tax  be  $11,788.50, 
what  is  the  valuation  ? 

$12.25  on  f  1000 -1.225%. 

If  1.225  represent  1 11,788.60,  100  will  represent  ^^2.  of 

^  1.225 

f  11,788.50- 1962,326.53.  Ans. 

d.  If  the  assessed  valuation  of  a  town  be  $  1,777,000,  and  the 
property -tax  be  $6870,  what  is  the  rate  on  $1000? 

$6870  +  $  1,777,000  -  0.003866. 

That  is,  the  rate  is  0.3866  of  1  %,  or  $3,866  on  $  1000.  Ans. 

4.  What  snm  mnst  be  apsbssed,  in  order  that  $  15,000  shall  remain 
after  paying  a  commission  of  2%  for  collecting  the  taxes? 

If  100  be  taken  to  represent  the  sum  to  be  a^essed,  98  will  rep- 
resent the  $  15,000. 
Therefore,  the  sum  to  be  assessed  is  -^^  of  $  15,000  -  $  15,306.12. 

6.  A  tax  of  $1857.60  is  levied  upon  a  school  district  for  building 
a  school-house.  The  assessed  valuation  of  the  district  is  $  1,935,000. 
What  is  the  tax  on  property  valued  at  $6250? 

$  1857.60  -I-  $  1,935,000  -  0.00096. 

Therefore,  tax  on  the  property  is  0.00096  of  $  6250  -  $6.00.  Am. 

6.  In  a  certain  town  there  are  1350  polls.  The  assessed  value  of 
the  real  estate  is  $713,250;  of  the  personal  property  is  $738,954; 
the  poll-tax  is  $2.  The  tax  on  property  is  1J%.  But  only  96%  of 
the  tax  can  be  collected,  and  the  collector  is  paid  2^%  of  the  amount 
collected.     How  much  does  the  town  receive  from  the  taxes? 

The  amount  of  poll-taxes  -  1350  x  $  2  =  $2700. 
$  713,250  -f-  $  738,954  -  $  1,452,204,  assessed  value. 
0.01^  of  $1,452,204  -  $16,337.31,  amount  to  be  raised  on  prop- 
erty. 
$16,337.31  +  $2700  -  $19,037.31,  amount  to  be  raised. 
0.96  of  $  19,037.31  -  $  18,275.82,  amount  collected. 
0.02}  of  $18,275:82  =  $456.90,  collector's  pay. 
$  18,275.82  -  $456.90  -  $  17,818.92,  amount  town  receives.  Ant, 
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7.  "What  is  the  duty,  at  20%  ad  valorem  (that  is,  20%  of  the  cost), 
on  320  boxes  of  raisins,  each  containing  40  lbs.,  and  costing  8  cents 
a  pound  ? 

320  X  40  X  10.08  =  1 1024.00. 
0.20  of  1 1024  =  1 204.80.  Ana. 

8.  What  IB  the  duty,  at  6  cents  a  gallon,  on  420  hhds.  of  molaaseB, 
63  gals,  in  a  hogsheMi  ? 

420  X  63  X  f  0,06  - 1 1687.60.  Am. 

9.  At  40%,  what  is  the  duty  on  300  tons  of  iron  (2240  lbs.  to  a 
ton)  invoiced  at  1}  cents  a  pound  ? 

300  X  2240  X  $0.01i  =  1 10,080. 
0.40  of  f  10,080  =  $  4032.  Ans. 

10.  Paid  f  1360.80  duty  on  300  hhds.  of  molasses,  each  containing 
63  gals.,  at  25  cents  a  gallon.     What  was  the  rate  per  cent  of  duty  ? 

300  X  63  xf0.25  =  14726. 
If  100  be  taken  to  represent  $4726,  the  number  required  to 

represent  1 1360.80  is  liM^  of  100  -  28f 
^  $4726  • 

That  is,  28f  %.  Am. 

11.  A  sugar  refiner  imports  50  hhds.  of  sugar  weighing  480  lbs. 
each,  and  120  hhds.  of  molasses  containing  63  gals.  each.  What  is 
the  amount  of  the  duties,  if  the  sugar  pay  3  cents  a  pound,  and  the 
molasses  8  cents  a  gallon,  an  allowance  being  made  on  the  sugar  of 
10%,  and  2%  on  the  molasses  ? 

50  X  480  x$  0.03  =  $720. 
0.90  of  $720  =  $648. 
120  X  63  X  $0.08  =  $604.80 

0.98  of  $604.80  =  $592. 70. 

$648  +  $592.70  =  $  1240.70.  Aub. 

12.  An  importer  paid  $825  duty  on  an  invoice  of  silks,  the  duty 
being  24%.  But  damages  of  15%  were  allowed  at  the  custom-housa 
What  was  the  entire  cost  of  the  goods  7 
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If  24  represent  (  825, 100  will  represent  J^  of  $  82o  »  $  343T.Sa 
If  100  be  Uken  to  represeot  die  cost,  100  — 16  —  85  will  repr«- 


W  of  ?3437,50-$4044.12,  coat. 
¥4044.12  +  ¥S25^i4S69.12,  Ant. 


13.  Faid  $  325  doty  on  goods  which  had  been  diuuaged ;  alien- 
Mice  for  damage  ia  24%.  and  the  duty  wm  24%.  What  was  ths 
invsice  price  of  the  goods  T 

If  24  represent  %  325, 100  will  repreeent  ^  of  f  325  =  f  1354.17. 
If  100  be  taken  to  represeot  tha  cost,  100-24  —  76  will  repn- 

sent  the  invoice  price. 
Therefore,  the  invoice  price  was  iff-  of  (1351.17  -  $178].S0. 
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1.  Find  the  intereit  of  1680.40 

1  yr.  -  0,06 

for  2  yra.  4  moB.  6  dye.,  at  6%. 

7  mas.  =  0.035 

2  yrs.  -  0.12 

21  dye.  =  0.0035 

4  moa.  -  0.02 

0.0985 

6  dye.  -  0,001 

(85.85      , 

0.141 

X  0,0985 

1680.40 

(8.46.  A>i». 

X  0.141 

?95.94.  Ant. 

4.   Find  the  intereat  of  %\m 

forSyre.  4mos.,  at6%. 

2.  FindthemterflBtoff25,625 

3  yri.  =  0,18 

for3edys„at6%. 

4  mos.  -  0.02 

020 

5 

30  dys.  -  0.005. 

125,625 

X  0.005 

6)1.00 

0.1J 

$0.13.  Ant. 

(1100 

WiaA.  the  interest  of  (85.35 

X0.1( 

T.  7  moB.  21  dys.,  at  6% 

1 183.33.  Ant. 
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5.   Find  the  interest  of  $1275 
for  3  yrs.  2  mos.  15  dys.,  at  8%. 

3  yrs.  =  0.18 
2  mos.  *-  0.01 
15  dys.  =  0.0025 

0.1925 
4 


3)0.7700 
0.25f 

fl275 
XO.25} 

$327.25.  Am. 

6.  Find  the  interest  of  |475.16 
for  27  dys.,  at  ^% 

27  dys. «  0.0045 
X3 

4)0.0135 
0.0033f 

1475.16 
X  0.0033f 

1 1.6a  Ana. 

7.  Find  the  interest  of  $1290.50 
for  60  dys.,  at  6%. 

60  dys.  =  0.01. 

11290.50 
XO.OI 

$12.91.  Am. 

8.  Find  the  interest  of  $125 
for  1  yr.  2  mos.  2  dys.,  at  9%. 


1  yr.  =  0.06 
2  mos.  =  0.01 
2  dys.  ==aOOOJ 
0.070J 
X3 
2)0.211 
0.1055 
X$125 
$13.19.  Am. 

9.  Find  the  interest  of  $250.80 
for  10  mos.  10  dys.,  at  3i%- 

10  mos.  =  0.05 
10  dys. «  0.001} 
0.051f 

7_ 

12)  0.36 1# 

0.030A 

$250.80 

X  0.030A 
$7.56.  Am. 

10.  Find  the  interest  of 
$258.85  from  Mar.  6  to  June  24, 
at  5%. 

mo«.  dys. 

6  24 


3  18 

3  mos.  =  0.015 

18  dys.  =  0.003 

6)0.018 

0.003 

X5 


0.015 


$258.85 
X  0.015 

$3.88.  Am, 
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11.  Find  the  interest  of  |380 
for  2  yrs.  11  mos.  27  dys.,  at  4^%. 

2  yrs.  =  0.12 
11  mofl.  =  0.055 
27  dys.  =  0.0045 

0.1795 
X3 

4)0.5385 
0.1346^ 
X|380 


951.16.  Ant. 

12.  Find  the  interest  of 
$475.05  for  1  yr.  9  mos.  14  dys.. 
at  7A%^ 

1  yr.  =  0.073 

9  moB.  =  0.05475 

14  dye.  =  0.002838 

0.13a588 
X  $475.05 

$62.04.  Ana. 

13.  Find  the  interest  of 
$725.40  for  11  mos.  24  dys., 
at5i%. 

11  mos.  =.  0.0481} 
24  dys.  =  0.0035 

0.0616} 

$725.40 
X  0.0516} 

$37.45.  Am, 

14.  Find  the  interest  of 
$680.50  foj  2  yrs.  6  days.at  6%. 


$680.50 
XO.05 

$34.0250  int.  1  yr. 
$68.62.  Ans. 


16.  Find  the  interest  of 
$630.50  for  90  dys.,  at  6%. 

90  dys.  =  0,01}. 

$630.50 
X  0.01} 

$9.46.  Ans, 

16.  Find  the  interest  of 
$547.60  from  Feb.  20  to  Dec.  5, 
at  6}%. 


BO*. 

12 

dyi. 

5 

2 

20 

9 


15 


9  moa.  -  0.045 
15  dy9,  =  0.0025 

6)0.0475 

0.0079} 
X6} 

a05145} 

$547.60 
X  0.05145} 

$28.18.  Am, 

17.  Find  the  interest  of  $875 
from  May  6,  1880,  to  June  21, 
1881,  at  5}%. 
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jn. 

nuM. 

dji. 

1881 

6 

21 

1880 

5 

5 

1 

1 

16 

1 

yr. 

*0.06 

1 

mo. 

=  0.005 

16 

dys. 

=  0.002| 

12)0.067f 
0.005ff 

0.062^ 

f875 
X  0.062A 

$54.27.  Aru, 


18.  Find  the  interest  of 
$758.50  from  Jan.  5  to  July  1, 
at4i%. 

dyt. 

7  1 

i  5 


jn. 

1881 
1879 


mo*. 


3 
2 


dju, 

15 
5 


2  1  10 

2  yrs.  =  0.12 
1  mo.  =  0.005 

10  dys,  =  0  0011 
6)0.12} 
0.02t 
0.14J 

$342.42 

XO.Uj 
$50.(50.  Ana. 

20.  Find  the  interest  of  $540 
from  Mar.  5  to  Sept.  21,  at  3i%. 

mo*.  dj». 

9  21 

3  5 


5  26 

5  mos. »  0.025 
26  dys.  =  0.004} 

4)0.029} 
0.007} 

0.022 

$758.50 
X  0.022 

$16.69.  Ans, 


19.  Find  the  interest  of 
$342.42  from  Feb.  5,  1879,  to 
Mar.  15.  1881,  at  7%. 


6  16 

6  mos.  *  0.03 
16  dys.  ^  0.002} 

0.032} 

7_ 

12)0.228} 

0.019^ 

$540 

X  0.019A 
$10.29.  Ans, 

21.  Find     the     amount     of 
$431.50  for  2  yrs.  8  mos.,  at  ^  % 

$431.50 

$  19.41 75  =  Int.  for  1  yr. 
X  2}  =  2  yrs.  8  mos. 
$51.78 
431.50 


$483.28.  An$. 
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22.  Find  tlie  amonnt  of 
f  476.50  &om  July  5,  1880.  to 

Feb.  8, 1881,  at  4%. 

1^1      T     T 

1880  7  6 

7  4 

7  moa.  -  0.03S 
4  dya.  -  O.OOOf 
3)a035| 
0.011  { 
0.023J 
1476.60 
X  0.023t 
f  11.33 
476.50 
J487.83.  An*. 

23.  Find  the  amoDot  of 
(319.20  from  Aptil  7  to  Aug.  31, 
at  3i%. 


6)0.024 
0.004 

3J 

0.013 
319.20 
( 0.013 
14.15 


24.   Find  tha  amount 
from  June   15,  1878,  to 
1880,at4i%. 

offeM 

jn. 

1880 

5 

7 

1878 

6 

15 

1 

10 

22 

lyr. 
lOmos. 

=  0.06 
=  0.05 

22dya, 

-  0.0031 

6)0.113} 

0.018|j 

1520.12 
6460,00 


2S.  Find  the  (unonat  off  150 
from  Aug.  5,  1879,  to  Mar.  17, 
1881,  at  7%, 


1881 

3           17 

1879 

8             6 

1 

7            12 

1 

.  =  0.06 

7 

mof 

-0.035 

12 

dy 

.-0.002 
6)0.097 

0.016} 

0.1131 
X|150 
116.98 

150.00 
¥166.98.  Am. 
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26.  Find     the     amount 

of 

28.  Find     tlie      amount    of 

$527.20  from  Jan.  1  to  Nov.  20, 

1624.36  from  Mar.  6  to  Dee.  20, 

at4J%. 

at7A%- 

■MM.                            47S. 

moi.                    dyt. 

11               20 

12               20 

1                 1 

3                 6 

10               19 

9               15 

10  moe. »  0.05 

»9^mo0. 

19  dys.  -  0.003J 

1624.36 

4)  0.053  J 

X  0.073 

0.013A 

12) $45.57828.  Int.  for  1  yr. 

0.0391 

|3.7i^819.  Int.  for  1  mo. 

f  527.20 

X9J 

X  0.039J 

136.08 

¥21.02 

624.36 

527.20 

$660.44.  Ans. 

9548.22.  Afu. 

29.  Find     the     amount     of 

27.  Find  the  amount  of  11250 

$  12.260  from  May  6  to  Oct.  24, 
at3io^, 

from  Nov.  15,  1880,  to  Mar. 

1. 

1881,  at  5%. 

m<M.                   dys. 

10               24 

yrfc                  MOfc              dyi. 

5                 6 

1881                   3                   1 

1880            11            15 

6               18 

3            16 

5  mo8. »-  0.025 

3  moB. »  0.015 

18  dys.  -  0.003 

16  dys.  -  0.002f 

0.028 

6)0.017} 

X3f 

0.002H 

6)0.105 

0.014|f 

0.0175 

11250 

112260 

X  0.014H 

X  0.0175 

118.40 

$214.55 

1250.00 

12260.00 

11268.40.  Ans. 

$12,474.55.  Ana, 
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aO.  Find  the  amount  of  |11,216  from  Oct  20  to  Dec.  Sl.atl) 
a  month. 


12 

31 

10 

20 

2 

11 

2mo8. 

-0.02 

11  djB. 

-  0.003f 

^  111216 

X  0.023f 

1265.45 
11216.00 


1 11,481.45.  Ans, 
0.023} 

31.  Find  the  rate  per  cent  when  the  interest  on  f  326  for  15  yis. 
is  $  220.05. 

Interest  on  |326  for  15  jrs.  is  1 202.05; 

on  1326  for  1  yr.  is  ^  of  $202.05 ; 

on  i  1  for  1  yr.  ia  jh  o^  ^  of  f  202.05  -  f  0.04}. 
Therefore,  the  rate  required  is  4}%.  Ans. 

32.  Find  the  rate  per  cent  when  the  interest  on  $372.50  for  18  yra 
is  1301.725. 

Interest  on  |372.50  for  18  yrs.  is  |301.725 ; 

on  ?  372.50  for  1  yr.  is  IM:^ . 

•'IS 

on  |1  for  1  yr.  is    f  301.725    _  ^^  q^, 
^  ^        18x372.50     *       * 

Therefore,  the  rate  reqnired  is  4}%.  Ana, 

33.  Find  the  rate  per  cent  when  $245  amount  to  $252.96}  for 
9  mos. 

The  interest  is  $  252.96}  -  $  245  -  $  7.96}. 

The  time  is  9  mos.  =  0.75  yr. 

Interest  on  $245  for  0.75  yr.  is  $7.96}; 

on$245forlyr.  is?^^; 
^  0.75 

Therefore,  the  rate  required  is  4}  %.  Aris, 
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34.  Find  the  rate  per  cent  when  the  interest  on  1 235.25  is  1 70.575 
for  5yr8. 

Interest  on  (235.25  for  5  yrs.  is  (70.575 ; 

on  1235.25  for  1  yr.  is  £22:57§ . 

5 

on  1 1  for  1  yr.  is  ,^^^J^t  "  *0.06. 
^         5x235.25 

Therefore,  the  rate  required  is  6  %.  Ana. 

86.  Find  the  rate  per  cent  when  1 363.125  amoant  to  1 371.598 
for  7  moe. 

The  interest  is  $  371.598  - 1 363.125  » 1 8.473. 

The  time  is  7  mos.  <=  ^  yr. 

Interest  on  1 363.125  for  ^  yr.  is  1 8.473 ; 

on  1363.125  for  1  yr.  is  iMI^ . 

A 

Therefore,  the  rate  required  is  4%,  nearly.  Ans. 

86.  Find  the  rate  per  cent  when  the  interest  on  f  249.43}  is 
149.88}  for  5  yrs.  4  mos. 

The  time  is  5  yrs.  4  mos. »  5|  yrs. 
Interest  on  $249.43}  for  5|  yrs.  is  $49.88}; 

on  $249.43}  for  1  yr.  is  li§Mj 

Therefore,  the  rate  required  is  3|  %.  Ans. 

37.  Find  the  rate  per  cent  when  $  350  amount  to  $406.70  for  3  yrs. 
7  mos.  6  dys. 

The  time  is  3  yrs.  7  mos.  6  dys.  »=  3.6  yrs. 
The  interest  is  $406.70  -  $350  =  $56.30. 
Interest  on  $350  fo*r  3.6  yrs.  is  $56.30; 

on$350forlyr.isi|?^; 

3.6 

on  $1  for  1  yr.  is  X^'f,^  -  $0.04i. 
^        3.6x350     ^        * 

Therefore,  the  rate  required  is  4^  %.  Ans, 
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38.   Find  the  rate  per  cent  when  the  interest  on  |6d75  is  $72.05 
for  90  dys. 

The  time  is  90  dys.  =»  0.26  yr. 
Interest  on  |6875  for  0.25  yr.  is  f  72.05; 

$  72.05 


on  f  6875  for  1  yr.  is 


0.25 


Therefore,  the  rate  required  u  4)%,  nearly.  An8. 

39.  Find  the  rate  pet  cent  when  the  interest  on  f  642  id  $  10.70 
for  5  mos. 

The  time  is  5  mos.  =  ^  yr. 

Interest  on  |642  for  ^^  yr.  is  1 10.70; 

on?642forlyT.is^i5i70; 

A 

on  f  1  for  1  yr.  is  -5i^  =  f  0.04. 
Therefore,  the  rate  reqaired  is  4%.  Am. 

40.  Find  the  rate  per  cent  when  the  interest  on  1 8432  for  2  yrs. 
7  mos.  23  dys.  is  $  1339.28. 

The  time  is  2  yrs.  7  mos.  23  dys.  «  2^  yrs. 
Interest  on  ?8432  for  2^  yrs.  is  $1339.28 ; 

on  $8432  for  1  yr.  i«  ^^^^ ; 

on  $1  for  1  yr.  is    ^^^^^'^^    =  f  0.06,  nearly. 
Therefore,  the  rate  required  is  6%,  nearly.  Ana. 

41.  Find  the  rate  per  cent  when  a  sum  of  money  is  doubled  m 
14  yrs. 

Interest  on  f  1  for  14  yrs.  is  f  1 ; 

onllforlyr.  i8^«*f0.07f 

Therefore,  the  rate  required  is  7^  %.  Ans. 
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42.  Find  the  rate  per  cent  when  an  investment  for  5  ym.  2  mos. 
produces  a  sum  equal  to  f  of  the  capital. 

The  time  is  5  yrs.  2  mos.  >=  6^  years. 
Interest  on  f  1  for  5J  yrs.  is  ^ ; 

on  ?  1  for  1  yr.  is  ^  =  ?  0.07}f . 
Therefore,  the  rate  required  is  7f}%.  Ans. 

43.  Find  the  rate  per  cent  when  an  investment  for  3  yrs.  1  mo. 
15  dys.  produces  a  sum  equal  to  {^  of  the  capital. 

The  time  is  3  yrs.  1  mo.  15  dys.  =  3|  yrs. 
Interest  on  $1  for  3^  yrs.  is  ^  ; 

onflforlyr.  is^-*0.04. 
Therefore,  the  rate  required  is  4%.  Ana. 

44.  Find  the  time  ijn  which  the  interest  on  $450  will  amount  to 
172,  at  4%. 

Interest  on  1 450,  at  4  %,  for  1  yr.  is  0.04  of  ?  450  =  1 18. 

Tl^erefoxe,  the  number  of  years  will  be  ^^  =  4  yrs.  Ana. 

$18 

45.  Find  the  time  in  which  the  interest  on  1 487.60  will  amount 
to  $39,  at  4%. 

Interest  on  $487.60,  at  4%.  for  1  yr.  is  0.04  of  $487.50=?  19.50. 
Therefore,  the  number  of  years  will  be    y^      =  2  yrs.  Ans. 

46.  Find  the  time  in  which  the  interest  on  $238.75  will  amount 
to$G4.46,  at4i%. 

Interest  on  $238.75,  at  4^%.  for  1  y r.  is  0.045  of  $238.75 = $10.74. 

$64  46 
Therefore,  the  number  of  years  will  be  ^    '     =  6  yrs.  Ans. 

$10.74 
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47.   Find  Ibe  time  in  which  the  Bom  of  {793.875  will  amount  to 
tS05.S4,  at5i%. 

The  inUrext  is  ¥805.84  -  f  793.ST5  ^  111.965. 
lntere«ton$793.875.  for  lyr.  at51%is0.055of 
1793.875 -J43.663. 


Therefore,  the  number  of  years  will  be  | — '-- —  —  0.274. 

'  143,663 

0,274  yt.  -  3  mo*.  9  dys.  An». 

48.    Find  the  time  in  which  ft  sun  of  money  will  donble  itadf 
Inlereat  on  |1,  M  4%.  for  I  yr.  ia  0.04  of  |1  -|0.04. 


49.   Find  the  time  in  which  the  snm  of  f  10  will  amount  to  (17, 
at(i%. 

The  inUreet  i8|17-|10-f7. 

InUteit  OQ  (10,  at  6%.  for  1  yr.  U  0.08  of  |10- 10.60. 

Therefore,  the  number  of  years  will  be  -?L.~  ^If- 
1 1  j  yrs.  — 11  yrt.  8  moa.  Ant. 

60.    Find  the  time  in  which  the  enm  of  f  502.87  will  amount  to 
f  578.07,  at  4i%- 

Tbo  intereet  is  1 587.07  -  $  502.67  -  9  76.40. 

Inlereston $502,67,  at4i%,  fori  yr.iB0.046 of  J502.67-$22.62. 

Therefore,  the  number  of  years  will  be  ||~  -  3^. 
3}  yrB.  -  3  yra.  4  moe.  Atu. 

Gl.  Find  the  time  in  which  the  intereet  on  |537.S0  will  amoont 
to  $80,625,  at  4%. 

Interest  on  f  537.60,  at  4%,  for  1  yr.  it  0.04  of  f  537.60-(2l.50. 
Tharefore,  the  number  of  years  wiU  be  ^J^~  -  3.75. 


3.75  yrs.  -  3  jn.  9  moe.  Ant. 
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52.  Find  the  time  in  which  the  interest  on  $6875  will  amount 
to  175.05,  at  4J% 

Interest  on  $6875,  at  4^%,  for  1  yr.  is  0.0425  of  f  6875  - 1 292.19. 

Therefore,  the  number  of  years  will  be  ^  '^^'^  =  0.256. 

^  $292.19 

0.256  yrs.  =  3  mos.  2  dys.  Ans, 

53.  Find  the  time  in  which  the  interest  on  $8520  will  amount 
to  $1746.60,  at  6%. 

Interest  on  $8520,  at  6%.  for  1  yr.  is  0.06  of  $8520  =  $511.20. 

Therefore,  the  number  of  years  will  be  ^^"^"^^[^^  -  3^. 

3^  yrs. »  3  yrs.  5  mos.  Aru. 

54.  Find  the  principal  that  will  produce  $90  interest  in  3  yrs., 
at  4%. 

Interest  for  1  yr.  is  ^  =  $30. 

Interest  on  $  1  for  1  yr.,  at  4%  =  $0.04. 

30 
Hence,  principal  required  =  — -  of  $  1  =  $  750.  Ans. 

55.  Find  the  principal  that  will  produce  $63  interest  in  3  vrs., 
at  6}o/o. 

Interest  for  1  yr.  is  ?^  =  $  21. 

^  3 

Interest  on  $1  for  1  yr.,  at  6}%  =  $0.0626. 

21 
Hence,  principal  required  = of  $  1  ->  $  336.  Ana. 

^        ^        ^  0.0625      *        ^ 

56.  Find  the  principal  that  will  produce  $  100  interest  in  6  yra 
6  mos.,  at  5%. 

8  yrs.  6  mos.  =-  8.5  yrs. 

Interest  for  1  yr.  -  i^  -  $11.7647. 

8.6 

Interest  on  $1  for  1  yr.,  at  5%  =  $0.05. 

11  7fi47 

Hence,  principal  required  =     '       *  of  $  1  =  $  235.29.  Ana. 
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GT.   Find  tba  principal  that  will   prodacs  1 1746.60  ioterett  in 
3  jra.  5nios.,  at  6% 

3jn.tBi 

Interait  for  1  yr.  ^  ^ 

Interest  on  $1  for  1  jr..  at  6%,  ie  f  0.06, 

Hence,  principal  required  -'5^^^^  of  ?l-f  8520.  Ant. 


S8.   Find  tlw  principal  Ihatwill  produce  |12  intereet  ii 


-Ay- 


|12_ 


Inlereat  for  1  yr.  -  si^  =  f  20.5714. 
Intereet  on  J 1  for  1  yr.,  at  5%  =  f  0.05. 
Hence,  principal  required  = 


0^5714  „, 


K9.   Find  the  principal  that  will  produce  |S0  interrat  ia  228  dp. 


Interest  for  1  yr.  -  ^  -  |78.9474. 

on  (1  for  1  yr.,  at  41%=-f  0.045. 
riQcipalreqDired-^5Miof|i_«i754.39,  Am. 

the   principal   that  will   produce  {1339.28  interest 
24  dys.,  at  6%. 

noe.  21  djB.  ^  2.65  yn. 

for  1  yr,  =  11§^^.-^^  _  f  505.3887. 


n?l  for  Iyr.,at6%  =  f0.06. 
606.3887  ^, 
0.06 


irincipal  required  =  "^-^'  of  fl  =.f  8423.14.  Am. 
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61.  Find  the  principal  that  will  produce  1 1312.65  interest  in 
2  yrs.  3  mos.,  at  6%. 

2  yrs.  3  mos.  =  2.25  yrs. 

Interest  for  1  yr.  «  ^^^^^  =  $583.40. 

Interest  on  f  1  for  1  yr.,  at  6%  =  $0.06. 

Hence,  principal  required  «  ^||5  of  $  1  »  $9723.33.  Am, 

62.  Find  the  principal  that  will  produce  $  750  interest  in  3  yrs. 
8  mos.,  at  5%. 

3  yrs.  8  mos.  =  3}  yrs. 

Interest  for  1  yr.  =  ^^  «  $  204.5455. 
^  3f       ^ 

Interest  on  $  1  for  1  yr.,  at  5%  =  $0.05. 

Hence,  principal  required  -  '^^~  of  $  1  -  $4090.91.  A-m. 

68.  Find  the  principal  that  will  amount  to  $840  in  3  yrs.,  at  4  %. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rejue- 
sented  by  3  x  4  =  12,  and  the  amount  will  be  represented 
by  112.     Hence,  the  principal  =»  \\\  of  $  840  =  $  750.  Ava. 

64.   Find  the  principal  that  will  amount  to  $901.1384  in  2  yrs. 
6  mos.,  at4|%. 

2  yrs.  6  mos.  =  2J  yrs. 

If  the  principal  be  represented  by  100,  the  interest  will  be  repre- 
sented by  2i  X  4J  =  lO^^^j,  and  the  amount  will  be  represented 
by  110^. 

Hence,  the  principal  =  -^^  of  $901.1384  =  $ 816.896.  Am. 

66.   Find  the  principal  that  will  amount  to  $6000  in  21  dys.,  at 

21  days.  =  ^  yr.  , 

If  the  principal  be  represented  by  100,  the  interest  will  be  repre- 
sented by  iV  X  5  =  -j^,  and  the  amount  will  be  represented 
by  100^. 
Hence,  the  principal  =-    —    of  $6000  =»  $5982.55.  Am. 
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66.  Find  the  principal  that  will  amoant  to  f  297.60  in  8  mos., 
at  6%. 

8  moB.  —  }  yr. 

If  the  principal  be  represented  by  100,  the  interest  will  be  repre- 
sented by  f  X  6 » 4,  and  the  amount  will  be  represented 
by  104. 

Hence,  the  principal  »  f  g$  of  $  297.60  » 1 286.15.  Ans, 

67.  Find  the  principal  that  will  amoant  to  1 6378.75  in  1  yr.  1  mo., 
at  5%. 

1  yr.  1  mo.  - 1^  yr. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rep- 
resented by  l^X  5  »  5^,  and  the  amoant  will  be  represented 
by  105A. 

Hence,  the  principal »  -^-  of  1 6378.75  » 1 6050.99.  Am. 

105f^ 

68.  Find  the  principal  that  will  amoant  to  1 21,047.95  in  1  yr. 
7  mos.  21  dys.,  at  4}%. 

1  yr.  7  mos.  21  dys.  —  1^^  yr. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rep- 
resented by  1^^  X  4^  »  7f  ^,  and  the  amoant  will  be  repre- 
sented by  107li. 

inn 

Hence,  the  principal  -  -i^  of  1 21,047.95  « 1 19,600.  Ans. 

107H 

69.  Find  the  principal  that  will  amoant  to  1 185.09  in  2  yrs. 
3  mos.  18  dys.,  at  5%. 

2  yrs.  3  mos.  18  dys.  =  2JJ  yrs. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rep- 
resented by  2^x5»ll^,  and  the  amoant  will  be  repre- 
sented by  llli*^. 

Hence,  the  principal  =-  -J^  of  $  185.09  =  1 166.  An$, 

lllA 

70.  Find  the  principal  that  will  amoant  to  1 659.40  in  2  yrs. 
11  mos.  15  dys.,  at  6%. 
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2  yrs.  11  mo8. 15  dys.  —  2}f  yrs. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rep- 
resented by  2jf  X  6  » 17},  and  the  amount  will  be  represented 

by  117}. 

100 
Hence,  the  principal  =>  -^^^  of  1 659.40  =  f  560.  Ans. 

71.  Find  the  principal  that  will  amount  to  $9437.516  in  2  yrs. 
7mos.  24  dys.,  at4i%. 

2  yrs.  7  mos.  24  dys.  =  2J}  yrs. 

If  the  principal  be  represented  by  100,  the  interest  will  be  rep- 
resented by  2^x4}»  ^^H^  ^T^^  ^he  amount  will  be  repre- 
sented by  111}}. 

Hence,  the  principal  =  -—jr  of  $  9437.516  -  f  8432.  Ans. 


72.  Find  the  principal  that  will  amount  to  1 10,266.60  in  3  yrs. 
5  mos.,  at  6' 


3  yrs.  5  mos.  —  3^  yrs. 

If  the  principal  be  represented  by  100,  the  interest  will  be  repre- 
sented by  3^  X  6  =  20^,  and  the  amount  will  be  represented 
by  120i. 

Hence,  the  principal  =  ^^  of  1 10,266.60  =  |8520.  Ans. 


73.  What  is  the  interest  of  1 195  for  2  yrs.  2  mos.  2  dys.,  at  6}%? 

2  yrs.  =0.12  $195 

2  mos.  =«  0.01  X  0.141} 

2  dys. -0000}  ^^S.Ans. 

12)0.130} 
0.010}} 

0.141} 

74.  At  what  rate  per  cent  will  $1025.20  produce  (25.72  in  4  mos. 
9  dys.  ? 
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4  moB.  9  days.  =  0.3683  yr. 

Interest  on  $1025.20  for  0.3588  yr.  is  1 25.72 ; 

on  1 1025.20  for  1  yr.  is  |?^  ; 

^        0.3583 


125.72 
53  X  10! 
Hence,  the  rate  required  is  7%,  nearly.  Ans. 


on  f  1  for  1  yr.  is l^dA |o.07.  nearly. 

^  ^        0.3583x1025.20     ^  ^ 


76.    The  principal  is  $653;  the  interest! 5.62;  Iterate 8%.  Find 
the  time. 

Interest  on  |658,  at  6%,  for  1  yr.  is  0.08  of  $653  » |52.24. 

S5  52 
Therefore,  the  nnmher  of  years  will  be  *-^ —  =  0.1056. 

^  52.24 

0.1056  yr.  »  I  mo.  8  dys.  Am. 

76.  Find  the  amount  of  $520  for  2  mos.  3  dys.,  at  4^%. 

2moB. -0.01  1520 

3  dys.  =  0.0005  x  0.0078t 

4)0.0105  14.10 

0.0026^  620.00 

0.0078f  1524.10.  Am. 

77.  What  sum  bearing  interest  i^t  4}%  will  yield  an  annual 
income  of  $1000? 

Interest  on  $1  for  1  yr.,  at  4 J  %  =  $0,045. 

Hence,  principal  required  =  ■  ^'^  of  $1  =$22,222.22.  Am. 

78.  How  long  will  it  take  $  4000  to  pToduce  $  625  interest,  at  5i%? 

Interest  on  $4000,  at  5^  %,  for  1  yr.  is  0.066  of  $4000  =  $220. 

S625 
Therefore,  the  number  of  year?  will  be  ? =  2.841. 

^  $220 

And  2.841  yrs.  =  2  yrs.  10  mos.  3  dys.  Am. 

79.  At  what  rate  per  cent  will  $3000  produce  $250  interest  in 
1  yr.  2  mos.  24  dys.  ? 
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1  yr.  2  mo8.  24  dys.  =  1^^  yra. 
Interest  on  |3000  for  1^  yrs.  is  $250 ; 

onfSOOOforlyr.isi^; 

on  |1  for  1  yr.  is  ,  ^^^^ f  O.OeU. 

^         1,^X3000  '^ 

Hence,  the  rate  required  is  6ff  %.  Ana. 


80.   Find  the  interest  of  f  1721.84  from  April  1  to  Nov.  12  at  4i%. 


11                   12 
J 1 

7  11 

7mo8.=().035  11721.84 

lldys.-d001|  X  0.027} 

4)  0.036 J  147.57.  Am. 

0.009Ji 

0.027t 

81.  Hdw  long  irrast  f  3904.92  be  on  interest  to  afnotint  to  $  4568.76, 
at  6%. 

The  interest  -  $4568.76  -  $3904.92  =  $663.84. 
Interest  on  $3904.92,  at  5%,  for  1  yr.   is  0.05  of  $3904.92 
-  $  195.246. 

Therefore,  the  number  of  years  will  be  J    _  '  ■-  =*  3.4. 

$  19o.U4o 

And  3.4  yrs,  —  3  yrs.  4  mos.  24  dys.  Ans, 

82.  Find  the  interest  of  $137.60  from  July  3  to  Dec.  12,  at  7^%. 


*y»-  $137.60 

12  12  X  0.073 

J[ ?  12)$  10.04480.  Int.  for  1  yr. 

6  9  $0.837075.  Int.  foi- 1  mo. 

-  5.3  moB.  X5.3 

$4.44.  Ans. 
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83.   Find  the  interest  of  1 680.20,  at  7^%,  for  73  djs.,  reckoning 
365  dyB.  for  a  year. 

73dyB.-^yr.-iyr. 

1680.20 
X  0.07i 


6)151.0160 
f  10.20.  Afu. 


EZEBCISE    LXXII. 

Find  day  of  maturity,  the  time  to  run,  the  discount^  and  proceeds  of 
the  following  notes : 

1.  1750.  New  Yoek,  Jan.  1, 1881. 
Four  months  from  date  I  promise  to  pay  to  the  order  of  James 

Fay  seven  hundred  and  fifty  dollars,  value  received. 
Discounted  at  7%,  Jan.  12.  Johh  Fbat. 

The  note  becomes  due  4  mos.  from  Jan.  1 »  May  ^i^. 

The  time  to  run  is  19  dys.  in  January,  28  in  February,  31  in 

March,  30  in  April,  and  4  in  May  =  112  dys. 
The  discount  is  the  interest  on  $750,  for  112  dys.,  at  7%. 
Therefore,  the  discount  is  0.021^  of  1 750  » 1 16.33. 
And  the  proceeds  is  f  750  - 1 16.33  - 1 733.67.  Ane, 

2.  14326.50.  BosTOir,  Jan.  3, 1881. 
Sixty  days  from  date  I  promise  to  pay  to  James  Finn,  or  order, 

four    thousand  three  hundred  twenty-five  and  ^\^  dollars,  value 
received. 
Discounted  at  6^%,  Jan.  6.  Geobge  Bellows. 

Counting  60  days,  from  Jan.  3,  there  are  28  in  January,  28  in 

February,  and  4  in  March. 
Therefore,  the  note  becomes  due  March  */j. 
The  time  to  run  is  25  dys.  in  January,  28  in  February,  and  7  in 

March  ■=  60  dys. 
The  discount  is  the  interest  on  $4326.50,  for  60  dys.,  at  6^%. 
Therefore,  the  discount  is  O.OlOf  of  |4325.50  - 146.86. 
And  the  proceeds  is  $4325.50  -  $46.86  -  $4278.64.  Ans. 
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3.  $  1340.70.  Richmond,  Va.,  Jan.  6, 1881. 
Ninety  days  from  date  I  promise  to  pay  to  the  order  of  Peter 

Bright  thirteen  hundred  forty  and  ^jf  dollars,  value  received. 
Discounted  at  7%,  Jan.  26.  Geoboe  Wright. 

Counting  90  dys.,  from  Jan.  6,  there  are  25  in  January,  28  in 

February,  31  in  March,  and  6  in  April. 
Therefore,  the  note  becomes  due  April  *fg. 
The  time  to  run  is  5  dys.  in  January,  28  in  February,  31  in 

March,  and  9  in  April  »  73  dys. 
The  discount  is  the  interest  on  $  1340.70,  for  73  dys.,  at  7%. 
Therefore,  the  discount  is  0.014^  of  $  1340.70  =  $  19.03. 
And  the  proceeds  is  1 1340.70  - 1 19.03  =-  $  1321.67.  Ans. 

4.  f  1456.30.  Chableston,  S.C.,  Jan.  19,  1881. 
Three  months  after  date  I  promise  to  pay  to  the  order  of  John 

George  fourteen  hundred  fifty-six  and  -]^  dollars,  value  received. 
Discounted  at  5%,  Feb.  1.  Johh  Waldobf. 

The  note  becomes  due  3  mos.  from  Jan.  19  =  April  ^"/2a- 
The  time  to  run  is  2  mos.  21  dys. 

The  discount  is  the  interest  on  $  1456.30,  for  2  mos.  21  dys.,  at  5%. 
Therefore,  the  discount  is  0.01125  of  $  1456.30  -  $  16.38. 
And  the  proceeds  is  f  1456.30  - 1 16.38  =  $  1439.92.  Ana. 

6.  14550.36.  Detboit,  Mich.,  Feb.  2, 1881. 

Four  months  after  date  I  promise  to  pay  to  the  order  of  John 
Callender  four  thousand  five  hundred  fifty  and  ^^  dollars,  value 
received. 

Discounted  at  5|^%,  Feb.  16.  Jakes  Babtoh. 

The  note  becomes  due  4  mos.  from  Feb.  2  »  June  '/g. 

The  time  to  run  is  3  mos.  19  dys. 

The  discount  is  the  interest  on  $4550.36,  for  3  mos.  19  dys., 

at  5i%. 
Therefore,  the  discount  is  0.0166Jf  of  f  4550.36  =  f  75.78. 
And  the  proceeds  is  1 4550.36  -  $  75.78  =- 1 4474.58. 

6.  1 6000.  Chicago,  111.,  Oct.  4,  1880. 

Six  months  after  date  I  promise  to  pay  to  John  Adams,  or  order, 
^ve  thousand  dollars,  value  received,  with  interest  at  seven  per  cent. 

Discounted  at  8%,  Dec.  31.  William  Dunn 
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Interest  on  note  for  6  mos.  3  dys.  -» $  177.92. 
Amount  of  note  f  5000  + 1 177.92  *  j  5177.92. 
Day  of  maturity,  April  ^1^.     Time  to  run,  3  mos.  6  dys. 
Discount  on  |6177.V)2  at  8%,  for  3  mos.  6  dys. -» f  110.46. 
Proceeds  is  f  5t77.i^2  - 1 110.46  -| 5067.46.  Ans^ 

7.  f  4760.  Milwaukee,  Wis.,  Jan.  1, 1881. 
Ninety  days  after  date  I  promise  to  pay  to  the  order  of  James  Pike 

four  thousand  seven  hundred  and  sixty  dollars,  value  received. 
Discounted  at  7}%,  Feb.  15.  Wiluam  Clement. 

The  note  becomes  due  April  V*.    The  time  to  run  iH  13  dys.  in 

February,  31  in  March,  and  4  in  April  ^  48  dys. 
The  discount  is  the  interest  on  |4760  for  48  dys.,  at  7}%. 
Therefore,  the  discount  is  0.01  of  $4760  =  $47.60. 
And  the  proceeds  is  $ 4760 -| 47.60 -4712.40.   Anz, 

8.  $2017.85.  Kansas  City,  Mo.,  Jan.  14, 1881. 
*  Three  months  after  date  I  promise  to  pay  io  the  order  of  John 

Brown  two  thousand  seventeen  and  ^^  dollars,  value  received. 
Discounted  at  10%,  Mar.  1.  Timothy  Beucl 

The  note  becomes  due  3  mos.  from  Jan.  14  «  April  ^^/ly. 
The  time  to  run  is  31  +  17  =«  48  dys. 

The  discount  is  the  interej^t  on  $2017.85  for  48  dys.,  at  10%. 
Therefore,  the  discount  is  0.013}  of  $2017.95  «-$  26.90. 
And  the  proceeds  is  $  2017.85  - 1 26.90  « 1990.95.  Arts, 

9.  $662.45.  CoKooftD,  N.H.,  Jan.  25, 1881. 
Five  months  after  date  I  promise  to  pay  to  the  order  of  Charles 

Barrett  six  hundred  fifty-two  and  i^^  dollars,  value  received,  with 
interest  at  six  per  cent. 
Discounted  at  4}%,  Mar.  15.  William  Kimball 

Interest  on  note  for  5  mos.  3  dys. «  $  16.64. 
Amount  of  note  $652.45  +  $  16.64  -  $^9.09. 

•Note.  —  In  Delaware,  Maryland,  Missouri,  Pennsylvania,  and  the  Dis- 
trict of  Columbia,  banks  reckon  the  day  of  diseovLid  in  the  time  for  which 
tbey  charge  interest ;  that  is.  they  charge  interest  on  a  SO-day,  60-day,  or 
<K)-day  note  for  34,  64,  94  days,  respectively. 
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Day  of  maturity,  June  'Vas- 

Time  to  run,  3  mos.  13  dys. 

Discount  on  $669.09,  at  4}%,  for  3  mos.  13  dys.  »f  8.61. 

Proceeds  is  $669.09-1 8.61 » 1660.48.  Ant. 

10.  19040.  Baltimore,  Md.,  Jan.  19, 1881. 
Sixty  days  from  date  I  promise  to  pay  to  the  order  of  Charles  Oar- 
roll  nine  thousand  and  forty  dollars,  vi^ue  zeoeived. 

Discounted  at  5^%,  Feb.  16.  jAim  IIovbox. 

Counting  60  dys.,  from  Jan.  19,  there  are  12  in  January,  28  in 

February,  and  20  in  March. 
Therefore,  the  note  becomes  dne  March  '^/ss- 
The  time  to  run  is  13  dys.  in  February  and  23  in  March  *-  36 

dys. 
The  discount  is  the  interest  on  f  9040,  for  36  dys.,  at  5]%. 
Therefore,  the  discount  is  0.005}  of  1 9040  »|  49.72. 
And  the  proceeds  is  f9040-|49.72»(8990.28.  Am, 

11.  1 215..  AuauBTA,  Me.,  Jan.  28,  1881. 
Thirty  days  after  date  I  promise  to  pay  to  the  order  of  James 

Fogg  two  hundred  and  fiflieen  idollars,  value  receiv0d. 
Discounted  at  6%.  Feb.  3.  Jo^v  Moses. 

Counting  30  dys.,  from  Jan.  28,  there  are  3  in  January  and  27 

in  February. 
Therefore,  the  note  become^  due  ^^'  "^/mk^ii  l 
The  time  to  run  is  25  dys.  in  February  and  2  in  March  —  27  dys. 
The  discount  is  the  interest  on  $215.  for  27  dys.,  at  6%. 
Therefore,  the  discount  is  0.0045  of  %  215  =*  $0.97. 
And  the  proceeds  is  $215  ~  0.97  »  $  214.03.  ulns. 

12.   Find  the  &ce  of  a  note  at  90  dys.  that  will  realise  $850  when 
discounted  at  7%. 

» 

The  discount  on  $  1  for  93  dys.  is  $0.0180{. 
Proceeds  on  $  1  is  $  1  -  $0.0180f  »  $0.9819^. 

Therefore,  the  face  required  for  $850  is  -i§^  .  $865.65.  Am, 

0. 9o  1  v^ 
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18.   Find  the  tux  of  a  aoU  at  4  moe.  that  will  realtM  f  16 
diieoniitcd  at  5^  %. 

The  ducoDQt  on  1 1  for  4  mos.  3  dy».  ie  f  0.01871^. 
Froceedi  on  1 1  is  1 1  - ¥0.01S7H -  t0.9S12^. 


14.   Find  ilia  &ce  or  a  iiot«  at  30  djs.  that  will  realize  1 1200  wlion 
diMonnt«d  at  6]  %. 

The  diKOant  dd  ( 1  for  33  dja.  ia  {  0.0059^. 
Proceed!  on  f  1  is  ( 1  -  {0.0059i^  -  ¥0.9940iV. 


IB.   Find  the  face  of  a  note  at  60  dTs.  that  vill  realize  $4000  vhra 
disconnted  at  6%. 

The  diBconnt  on  f  1  for  63  Aja.  is  fO.0140. 
Troceedfl  on  1 1  is  ?  1  - 10.014  -  f  0.988. 

14000 


Tbe^efo^^  the  face  required  for  ?4000  U  ^^  =  f  4056.30.  iw. 

16.   Find  the  face  of  a  note  at  2  mos.  that  will  realize  $4500  nheii 
disconQted  at  7|V%. 

"■      '■         [iton$lfor63dyB.  is  J0.012776. 

1  f  1  ii  11-10.012775  -  ?0.987225. 

the  feoe  required  for  $4600  ia    ^^""^   - 14558.23. 
^  ^  0.987226 

face  of  a  note  at  3  moB.  that  will  realize  f  1100  nbeo 

at  on  |1  for  3  moB.  3  dja.  k  $0.01808]. 
1  $1  is  |1 -$O.01808i  =  $O.98191J. 
$1100 


present  worth  of  $  500  dae  in  II  moe.  at  5%. 
iken  t«  represent  the  present  worth,  the.  discoDut  will 
lenled  by  |J  x  5  —  4^. 
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The  given  sum  will  be  represented  by  104^. 

TOO 

Hence,  the  present  w&rth  is  -^^  of  $500  =  $478.09.  4n8. 

19.  Find  the  present  worth  and  discount  of  $  3334.62  due  in  2  yrs., 
»t4i%. 

If  100  be  taken  to  represent  the  present  worth,  the  discount  will 

be  represented  by  2  x  4  J  =  9. 
The  given  sum  will  be  represented  by  109. 
Hence,  the  present  worth  is  jf)  of  $3334.62  »  $3059.28;  and 

the  discount  is  $3334.62  -$3059.28  --  $276.34.  Ans. 

20.  Find  the  present  worth  and  discount  of  $4261.33  due  at  the 
end  of  1  yr.  6  mos.,  at  6%. 

If  100  be  taken  to  represent  the  present  worth,  the  discount  will 

be  represented  by  1 J  x  6  —  9. 
The  given  sum  will  be  represented  by  109. 
Hence,  the  present  worth  is  |^  of  $4261.33  -  $  3909.48. 
The  discount  is  $4261.33  -  $3909.48  »  $351.85.  Aru, 

21.  Find  the  present  worth  and  discount  of  $2416.50  due  in  7 
mos.,  at  5%. 

If  100  be  taken  to  represent  the  present  worth,  the  discount  will 

be  represented  by  ^  x  5  *  2^. 
The  given  sum  will  be  represented  by  102|). 

Hence,  the  present  worth  is    ^^    of  $  2416.50  «  $2348.02,  and 
^  102fi 

the  discount  is  $2416.50  -  $2348.02  -  $  68.48.  Aru. 

22.  Find  the  present  worth  of  $678.40  due  in  16  mos.,  at  ^%. 

If  100  be  taken  to  represent  the  present  worth,  the  discount  will 

be  represented  by  1 J  x  4J  =  6. 
The  given  sum  will  be  represented  by  106. 
Hence,  the  present  worth  is  ^  of  $678.40  -  $640.  Ant. 

1^.  Find  the  present  worth  and  discount  of  $574.17  due  in  2  yrs. 
3  mos.,  at  5|%. 
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If  100  be  taken  to  reprsBeot  Ute  pieeant  voifli,  the  ducount  will 

be  represented  by  2^x5^—12. 
The  given  inm  will  be  reprecented  by  113. 
Hence,  the  present  worth  is  ^J  of  ^574.17  ^  |512^ ;  ind  tbi 

diwcRuit  is  157117  - 1512.65  - 161£2.  A«t. 

S4.    Find  the  present  worth  and  disconnt  of  f  S26.13  dne  in  S  mcsn 

If  100  b«  t«k«a  to  rapiaeant  tlie  prvMut  sartli,  th*  dvcoontirill 
be  repreHDt«d  by  )  x  7i^  •■  4^. 

The  given  snin  will  be  repreeented  by  lOm. 


thediBCODntii¥625.13-f596.12'¥29.01.  Am. 

26.   Find  the  present  wortii  ^d  diaranDt  of  f  71&.20  due  in  1  jr. 
noe.,  at  3i%- 

If  100  be  taken  to  represent  the  present  Worth,  the  diecoont  will 

be  repiesecMd  b;  1^  x  3^  —  4}. 
The  given  sam  will  be  repreeented  by  104}. 
Hence,  the  prosant  worth  is  ^^  of  f  715.20  -  f  683.31 ;  §oA  tlw 

diMonDtisf7I5.S0-f663.81-^im  Am. 

ly  goods  Jul.  10,  tt  30  dys.,  for  fSlS;  Feb.  5,  *t  60 
:  vad  pay  Feb.  10,  |200,  Uwdi  IT,  |60,  what  i»  doe 
■est  at  6%? 

mos.  16  dys.  interest  -  f  230.80 

)  dyi.  inteiest  -  432.33 

1643.18 
mos.  16 dys.  interest  =>|20S.60 
mo.     6  dys.  interaet  -     60.32 

1252.82 
ItM,  1390.31.  Am. 
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27.  A  note  for  $618.75,  dated  April  17,  1880.  payable  on  demand, 
bears  the  following  endorsements:  Jnne  5,  $126.50;  Aug.  20, 
f  137.25 ;  Nov.  17,  f  210.  What  is  due  Jan.  1,  1881,  reckoning  in- 
terest at  6%  ? 

Amount  of  1 618.75  lor  8  mos.  14  dys.  -  1 644.94 

Amount  of  $126.50  for  6  mos.  26  dys.  »  $  130  84 
Amoant  of  1 137.2&  ibr  4  mos.  11  dys. »  140.25 
Amount  of  $210      for  1  mo.   14  dys. «    211.54 

$482.63 

Balance  <kid,  $162.31.  Ans. 

2a  A  note  for  $  1600.  dated  April  1,  1880,  pliable  on  demand, 
with  interest  at  7%i  bettrithe  following  endorsements  :  May  6,  $200; 
July  5,  $  225.37 ;  Otl  U;  $322.    What  is  due  Jan.  1,  1881  ? 

Amount  of  $  lOOD  fyr  9  mos.  »  $  1052.50 

Amount  of  $  200  fot  7  mos.  25  dys.  »  $  209.14 
Amount  of  $225.37  for  5  mos.  26  dys.  -  233.08 
Amount  of  $  322  fot  2  mos.  13  dys.      -    326.57 

$768.79 

Balance  dut,,  $283.71.  An$. 

29.  A  note  for  $835.25,  dated  July  1,  1880,  payable  on  demand, 
with  interest  at  6^%,  bears  the  following  endorsements:  Aug.  20, 
$157.50;  Sept.  ^1,  $180.25;  Oct.  5,  $200;  Dec.  1,  $80.  What  is 
due  Jan.  1,  1881 7 

Amount  of  1 835.25  ibr  6  mos.  »  $  862.39 

Amount  of  $157.50  for  4  mos.  11  dys.  =  $161.23 
Amount  of  $  180.25  for  3  mos.  10  dys.  =  183.49 
Amount  of  $  2ClO  for  2  mos.  26  dys.  -  203.11 
Amoant  of  $80  fot  1  mo.  »      80.43 

$628.26 
Balance  due,  $234.13.  Ans. 
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Sa  A  note  of  |2000,  dated  Jan.  22,  1880.  and  drawing  mterest  it 
6%,  had  payments  endorsed  upon  it  as  follows:  May  20. 1880,(100; 
July  20,  1880.  {325;  Nov.  2. 1880,  |20i  Dec.  23,  1860.  $125.  Find 
the  balance  dne  March  1, 1681. 


X 


f2000 
0-019} 

$39.33  Istictereet. 
2000,00 
f  20.39,33 

100.00  Ut  payment. 
f  1939.33  2d  principal. 
0.01 


f  1633.73  3d  principal. 
0.017 
(20      127.78  3d  interest. 

11633.73  3d  principal. 
0,0085 
{125    |13.g8  IthinUrest 
27,78  sa  interest. 
1633.73 

11675.39 

115.00  3d  A4tli  payments. 

f  1530.39  1th  principd. 
O.OIH 

117.34  5th  inUrest. 
1530.39 


f  1547.73  Ant. 
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31.  A  note  of  1 1662.50,  dated  Jan.  15,  1880,  and  drawing  interest 
at  6^%,  had  payments  endorsed  upon  it  as  follows:  April  30,  1880, 
f  25;  June  24.  1880,  f  25;  Sept.  2.  1880,  |625;  Jan*  31,  1881,  f  700. 
Find  the  balance  due  May  12,  1881. 


yr- 

1880 

1880 

BUM.        dys. 

4        30 
1        15 

3        15 

0.0189A 

1 1662.50 
0.0189ti 

|25      (31.52  1st  interest. 

1 1662.50  1st  principal. 
0.0097i 

1880 
1880 

f25. 

6        24 
4        30 

1        24 
$25. 

• 
0.00971 

f25      (16.21  2d  interest. 
31.52  1st  interest. 
1662.50 

(1710.23 

50.00  Ist  A  2d  payments 

(1660.23  2d  principal. 
0.012A 

1880 
1880 

9         2 

6        24 

(  20.38  3d  interest. 
1660.23 

2          8 

0.012A 

(1680.61 

625.00  3d  payment. 

1 

1881 
1880 

?625, 

1        31 
9          2 

4        29 

0.026fi 

( 1055.61 
0.026ft 

(28.40  4th  interest. 
1055.61 

(1084.01 

700.00  4th  payment. 

1881 
1881 

$700. 

5'      12 
1        31 

3        11 

0.018H 

(384.01  4th  principal. 
0.018H 

(7.00 
384.01 

(391.01  Am. 
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SS.  A  note  of  14560,  d&ted  J»d.  22, 1879,  and  drawing  intenat  it 
7%,  bwl  pafmBnts  endorsed  npon  itufoltowB:  Jaa.  10, 1880,12000; 
Aug.  SI.  1880.  tBOO;  Jan.  15.  1881,  |1200i  March  4,  ISSl,  t86a 
Find  the  Ulwce  dae  June  15,  ISSl. 


»■ 

mm.       *iw. 

$4560 

1880 

1        10 

0.0671 

1879 

1       22 

f  308.56  lit  intereat. 

11        18 

0.0671 

4560.00 
14868.56 

faooo. 

2000.00  lBt^;meDt 
^2868.56  Sd  principtL 

1880 

8        31 

0.0449J 

1880 

1         10 

1128.85  2d  interest. 
2868.56 

7        21 

0.044di 

12997.41 

500.00  ad  pajmrat 

f500. 

f  2497.41  3d  prmcipafc 

1881 

1        15 

o-oaeA 

1880 

8        31 

966.07  3d  inlereiL 

4       14 

0.02tfA 

2497.41 
12562.48 
1200.00  3d  paTinent. 

11200. 

{1362.48  4t}>  principil. 

1681 

3         4 

0.009}) 

1881 

1         15 

0.009H 

112.98  4tbiuterert. 

1 

1362.48 

11375.46 

860.00  4Ui  pftTmeni 

¥615.46  6th  principil. 

> 

0.018H 

I 

¥10.12  5thintereet. 

I 

0.018H 

1516.46 
1525.58  An*. 
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3d.  A  note  of  $7^5.50,  dated  Jan.  30,  1879,  and  drawing  interest 
at  6%,  bad  payments  endorsed  upon  it  as  follows:  July  17, 1879, 
1 100;  Jan.  29,  1880,  |100;  Dec.  31, 1880,  $20;  Mar.  16, 1881,  $300; 
June  14,  1881,  $50.    Find  the  balance  due  July  23,  1881. 

yr.  BUM.        dyii.  $785.50 

1879  7        17 


1879  1        30 


0.02311 
$18.22  Ist  interest. 


1880  1        29 

1879  7        17 


5        17    0.023JJ  785.50 

$803.72 
•  J0Q  100.00  1st  payment. 

$703.72  2d  principal. 
0.021 
$18.77  2d  interest. 


1880       12       ai 
1880  1        29 


6        12    0.62}  703.72 

$722.49 
$  100.  100.00  2d  payment. 

$622.49  3d  principal. 
0.046t 
$20     $28.71  3d  interest. 
11  2    OMQi  $622.49  3d  principal. 

^20  ^^^^ 

*  ^-  $  300     $  6.48  4tb  interest. 

1881  3        16  28.71  3d  interest. 

1880  12        31  622.49 

9        T^    OOIOJL  $657.68 

^        io    u.uiuf^  320.00  3d  ife  4th  payments. 

<j  «^  $  337.68  4th  principal. 

^^'  0.011 

1881  6        l4  $4.13  5tb  interest. 
1881          3        16                                     337.68 

2        2^    0.01}  $341.81 

50.00  5th  payment. 
$291.81  5th  principal. 

0.005A 
$1.58  6th  interest. 

291.81 


1881  7        2i 

1881  6        II 


9    0.005A  $299.39)  Ana. 
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3C  A  note  of  ?300,2S,  dated  Ang.  4,  187P,  and  drawing  int«rM 
at  61%,  had  paymenta  endoned  upon  it  as  foUowB:  Oct.  14,  1879, 
$100;  July  21,  1880,  flOO;  Oct.  H,  1880,  |50;  Jan.  18.  1881,  (50. 
Find  tiie  amonnt  doe  July  22,  1881. 

jt,  HM      «,•.  130025 

1«79        10        14  I 

ISTO  J)  A  " 


f3.79  iBt  interest 

300.25 
1304.04 

100.00  Iflt  payment 
$204.04  2d  principal. 
0.049}J 

{10.14  Sdintereat 

204.04 
(214.18 

100.00  2d  payment 
1 114.13  3d  principal. 

o.ouH 

fl.7I  3d  interest 
1U.1S 

f  116.89 

60.00  3d  payment 
165.89  4th  principal. 
0.017H 
¥1.16  4lli  inteTest. 


4    0.033( 


J67.04 

50.00  4th  payment 
¥17.04  SthprincipaL 
0.033} 

10.57  5th  interest 

17.04 
517.61  Atu. 
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35.  Find  the  amoant  of 
f  356.25  in  4  yrs.,  at  6%,  com- 
pound interest. 


1703.31  Am. 


37.  Find  the  compound  inter- 
est of  $800  in  3  yrs.  9  mos.,  at 
6%. 


?  366.25 

$800.00 

0.05 

0.06 

?  17.81 

$48.00 

365.25 

800.00 

1374.06 

$848.00 

0.05 

0.06 

118.70 

$50.88 

374.06 

848.00 

f  392.76 

$898.88 

0.05 

0.06 

f  19.64 

$53.93 

392.76 

898.88 

1412.40 

$952.81 

0.05 

0.041 

120.62 

$42.88 

1 412.40 

952.81 

1433.02  Am. 

$995.69 

m 

800.00 
$195.69  Am. 

36.  ^  Find     the     amount     of 

f  637.50  in  2  yrs.  6  mos.,  at  4%, 

compound  interest. 

38. 

Find  the  compound  inter- 

f  637.50 

est  of 
5%. 

$39.35  in  1  yr.  9  mos.,  at 

0.04 

$25.50 

$39.35 

637.50 

0.05 

1663.00 

$1.97 

0.04 

39.35 

126.52 

$41.32 

663.00 

0.031 

$689.52 

$1.55 

0.02 

41.32 

1 13.79 

$42.87 

689.52 

39.35 

$3.52  Am. 
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89.  Find  the  compoand  interest  of  1 300  in  2  yn.,  at  4%,  interai 
being  |>ayable  «emi-annually. 

1300  1312.12 

0.02  0.02 

fe.OO  16.24 

500.00  312.12 


1306.00  $S1SM 

0.02  0.02 

96.12  f6.37 

906.0a  318.36 


931112  f32i73 

300.0ft 

(21.73  Afu. 

40.  Find  ^e  compound  interest  of  |525  in  1  j^.  d  mos.,  at  b% 
interest  being  payable  semi-annually. 

f525  1544.93 

0.01|  001} 

16.56  fe.di 

525.00  544.S3 


9531.56  9551.74 

0.01}  0:01} 

96.64  96.90 

531.56  551.74 


9538.^  9558.64 

0.01}  0.01} 

96.73  96.98 

538.20  SS8.64 


9644.93  9565.62 

525.00 


940.62  Am. 
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41.  Find  thfi  oompcnmd  Intffrest  ^  | 
terest  being  paid  monthly. 

10,000  in  6  moB..  at  6%,  in- 

f 10000 
0.005 

$10150.75 
0.006 

$50.00 
10000.00 

$50.75 
10150.75 

fl0050.00 
0.005 

$10201.50 
'       0.005 

$50.25 
10050.00 

$51.01 
10201.50 

$10100.25 
0.005 

$10252.61 
0.005 

$50.50 
10100.25 

$51.26 
10252.51 

$10150.75 

$10303.77 
10000.00 

$303.77  Am. 

42.  What  principal  will  amonnt  to  $137.81  in  2  yrs.,  at  5%  com- 
pqondii^terest? 

The  amonnt  of  $1  for  2  yzs.  at  5%  is  $1  x  1.05>  >-  $1.1025. 
The  principal  is  $  137.81  ^-  Liq25  »  $  125.  An$, 

43.  What  principal  wiU  amQi^f^t  ip  $1860.96  in  3  yrs.,  at  6%  com- 
poand  interest? 

The  amonnt  of  $  1  for  3  yrs.  at  6%  is  $  1  x  1 .06*  -  $  1.191016. 
The  principal  is  $1860.96  -«>  1.191016  -  $  1562.50.  Am. 


44.  What  principal  will  amonnt  to  $1500  in  1  yr.,  at  4%  com' 
pound  interest,  payable  quarterly? 

The  amonnt  of  $1  for  1  yr.  at  4%,  payable  quarterly •  is 

$lXl.01«««  $1.04060401. 
The  principal  is  $  X600  •«•  1.040^0401  -  $  1441.47.  Am. 
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46.  What  principal  will  prodacef  100  in  1  yr.  6  mos.,  at  6%  com- 
pound intereet,  payable  semi-annually  ? 

The  amount  of  $  1  for  1  yr.  6  moe.,  payable  semi-annually,  is 

?lXl.03»  =  1 1.092727. 
The  interest  is  |1.092727  -  f  1  -  f  0.092727. 
The  principal  is  1 100  -i-  0.092727  » 1 1078.43.  Ans. 

46.  Find  the  intereet  due  May  19, 1881,  on  a  note  dated  Dec.  26, 
1877,  for  11224.60,  with  interest  payable  annually  at  5%,  when  no 
interest  has  been  paid. 


jr..      mm.    dy-.  $1224.60 

1881   6  19 
1877  12  26 


0.203( 


6)249.61 

3      4    23    0.2031  '41,60 


1208.01  interest  for  3  yrs.  4  mos.  23  djs. 


7". 

2 
1 

DOS. 

4 
4 
4 

dyfc 

23 
23 
23 

yrs. 

f  1224.60 
0.05 

161.23  annual  interest 

A 

2 

9-4tW, 

v.vU 

4 

$3.0615  interest  on  annoal  interett 

12.83 
208.01 

1220.84  total  interest.  Ans. 

47.  Find  the  amount  due  May  27,  1881,  on  a  note  dated  Jan.  4, 
1879,  for  $215.50,  with  interest  payable  annually  at  5}%.  when  no 
interest  has  been  paid. 

yr*.       mo*,    dyi.  1 215.50 

1881      5    27  0.143* 

1879      1      4  

12)30.996 

2      4    23    0.143t  ^2.583 


1 28.41  interest  for  2  yrs.  4  mos.  23  djs. 


7".    mofc 
1       4 

djn, 

23 

4 

23 

1     9     16-ljfjyr8. 
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f  215.60 
0.05^ 

f  11.86  annual  intereet. 
O.OSi 


10.6518 


1 1.17  interest  on  annual  interesi 
'  28.41 

(29.68  total  interest. 
216.60 


1246.08  Arts. 

48.  Find  the  amount  due  Jan.  16,  1881,  on  a  note  dated  Jan.  8, 
1879,  for  f  3116.20,  with  interest  payable  annually  at  6%,  when  no 
interest  has  been  paid. 


jn.        BiM.    dya. 

1881      1    16 
1879      1      8 

2      0      8    O.IOJ 

13115.20 
O.IOJ 

f  314.981  interest  for  2  yrs.  8  dys. 

jn.   mo*,   dyi. 

10      8 

13115.20 
0.06 

8 

1 166.76  annual  interest. 

'1      0    16-lAyr8. 

0.06 

?  7.788 

lA 

(8.134  interest  on  annual  interest. 

314.981 

(323.12  interest 

3116.20 

(3438.32  Am. 

49.  Find  the  amount  due  Jan.  18, 1881,  on  a  note  dated  Jan.  8, 
1877,  for  (2876,  at  6%:  (1)  simple  interest;  (2)  annual  interest; 
(3)  compound  interest. 
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0      10 
0.241} 


(1)  (2)  (a) 

jn.       warn,     dj^  ^  '^     ^'^  $2875 

1881      1      18  3  0       9  %i 

1877      18  8  0      Id 


1      0      10  f  172.50 

10  2875.00 


6      ;      10  $3047.50 

$2876                                        -ejyrs.  0.06 

^'^^                        Simple  intwreat  $182.85 

$694.79                                        J- f  694.79.  3047.50 

2875.00                            $2876  fsm^ 


$10.35 


$3569.79  Ant,  -    ^'^  0.06 


i^"^^'^  $193.82 

^•^  3230.35 


$3424.17 
0.06 


163.25  $205.45 

694.79  342417 

2875.00  • 

~  $3629.62 

$3633.04  Ans.  00011 

$6.05 
3629.62 


$3635.67  Ant. 


Exercise  LXXIII. 

1.  Find  the  cost  of  $4000  gtock,  at  109f 

If  $1  stook  cost  $1.09|,  $4000  stock  will  cost 
4000  X  $  1.09}  «  $  4395.  Ans. 

d.  Find  the  cost  of  $  2500  stocky  at  98. 

If  $1  ptock  coPt  $0.98,  $2500  stock  will  cost 
2600  X  $0.98  =-$2450.  Ana, 
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3.  Find  the  cost  of  1 3900  stock,  at  78f 

If  |1  stock  cost  $0.78},  13900  stock  will  cost 
3900  x?0.78J  =  13046.88.  Am. 

4.  Find  the  cost  of  $4700  stock,  at  100}. 

If  $  I  stock  cost  1 1.00},  14700  stock  will  cost 
4700  X  f  1.00}  =  1 4723.50.  Ans, 

5.  Find  the  cost  of  1 1250  stock,  at  87f ,  brokerage  }. 

If  }  be  the  brokerage,  87|  +  }  «  87}  is  total  cost 
If  1 1  stock  cost  $0.87},  1 1 250  stock  will  cost 
1260  X  $0.87}  =  $1096.88.  Aris. 

6.  How  much  bank  stock,  at  75},  may  be  bought  for  $87297 

If  $0.75}  buys  $1  stock,  $8729  will  buy  |^  -  $11600.   Aw. 

7.  How  much  railroad  stock,  at  91},  may  be  bought  for  $4237^7 

If  $0.91}  buy  $  1  stock,  $4237^  will  buy  ^|~^  -  $4660. 

0.91} 

8.  How  much  railroad  stock  may  be  bought  for  $6305,  at  121}? 

If  $1.21}  buy  $1  stock,  $6306  wUl  buy  1^-$  6200.  Am, 

1.21} 

9.  How  much  railroad  stock  may  be  bought  for  $5137.50,  at  102}? 
If  $102}  buy  $1  stock,  $5137.50  will  buy  i^ML^^^f  5000. 

10.  How  many  $100  railroad  shares,  at  68},  may  be  bought 
for  $1650? 

If  1  share  cost  $68},  ^^^  =  24  shares  can  be  bought  for  $1660. 

11.  What  must  be  the  price  o:  stock,  in  order  that  S9200  stock 
may  be  bought  for  $8970? 

If  $9200  stock  cost  $8970, 

then  $1  stock  costs  $8970  +  9200  =  0.97}. 
Hence,  the  stock  is  quoted  at  97}.  Am. 
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If  ¥  1500  stock  cost  1 1374.376, 

then  { 1  Btock  coste  f  1374.375  + 1500  =  f  0.91{. 
Hence,  the  stock  ie  quoted  at  91}.  Ant. 

13.  What  income  will  be  aerived  from  f  29,700  4%  stock  f 
O.04or|2e,700-$11S8.  Atu. 

14.  Find  the iBcomefrom¥45006%sto<^ 
aoe  of  9  4500 -1270.  Atu. 

IB.  How  much  will  a  person  Teceive  from  $9400  railroad  ito*^  if 
a  dividend  of  3!%  be  declared? 
0.0!t5  of  1 9400  - 1 329.  Aju. 

16.  How   mack  8%  stock   mnit  he  boaght  to  giv«  an  bcome 
of  124007 

Since  lO.OS  IB  derived  frota  (1  rtoci,  $2400  will  be  derived  from 
f 2400 +  0.08 -1 30,000.  A-nt. 

17.  A  person  receives  (343  as  his  aami-annoal  dividend  frams 
7% stock.    How  much  stoak  doeataeboldT 

Since  (0.07  is  derived  from  fl  stock,  2  x  ¥343-^686  will  k 
derived  from  1 666  +  0.07  -  f  9800.  Am. 

□d  the  total  income  of  a  person  whoBs  proper^  codubIs  of 

'a  stocks  and  $8200  7%  stocks. 

of  13000 -¥  ISO,  income  from  6%  st«kB. 

of¥8200-$574,  income  from  7%  stocks. 

)  +  f  674  - 1764,  total  income.  Atu. 

nd  the  rate  of  dividend  paid  by  Bome  slock,  when  a  holder 
0  receivee  |924.50. 

X>  be  taken  to  represent  (24,600,  tha  nnmbei  required  to 
present  ?924.50  will  be  ^^^~  oflOO  -  8(J|- 


124600 
'.  3iH^  Ant. 
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26l  Find  the  rate  per  cent  at  which  1 11,100  will  yield  a  semi- 
annnal  return  of  1 499.50. 

If  100  be  taken  to  r^reeent  $11,100,  the  number  required  to 

represent  2  X  ? 499.50  -  f  999  will  be  ^f^  of  100  -  9. 

That  is,  9%.  Ans. 

21.  If  119,500  be  invested  in  4%  stock,  at  91,  what  income  will 
be  received? 

1 91  is  the  cost  of  $  100  stock. 

Hence.  1 19,600  -  cost  of  ^^^  - 1 21.428.67  stock. 

And  0.04  of  $21,428.67-1 857. 14.  Ana, 

22.  Find  the  income  on  $  7000  when  invested  in  4%  stock,  at  103}. 

1 103}  is  the  cost  of  f  100  stock. 

Hence,  $  7000  =  cost  of  1 7000  -*- 1.03  J  =  $  6779.66. 

And  0.04  of  $6779.66  =  $  271.19.  Am. 

23.  What  income  will  be  derived  from  $6800  if  it  be  invested  in 
7%  stocks,  at  130? 

$  130  is  the  cost  of  $  100  stock. 

Hence,  $  6800  =  cost  of  $  6800  + 1.30  -  $  5230.77. 

And  0.07  of  $  5^0.77  ^  $  366.16.  Ant. 

24.  A  person  invests  $7650  in  railroad  stock,  at  63|i    What  will 
he  receive  if  a  dividend  of  3}%  be  declared  ? 

$63}  is  the  cost  of  $100  stock. 
^  Hence,  $  7650  =  cost  of  $  7650  +  0.63}  «  $  12,000. 

And  0.03}  of  $  12,000  «  $  390.  Am, 

25.  If  3%  stocks  are  at  88},  what  rate  per  cent  interest  will  a 
purchaser  receive  on  his  money  ? 

$  100  stock  costs  $  88}.    $  1 00  stock  pays  $  3. 

Hence,  the  $  88}  invested  pays  $  3. 

Therefore,  the  rate  of  interest  is  3  +  88}  »  0.03}f  or  3}f  %.  ^Ins. 
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26.  If  an  8%  stock  ie  at  160,  what  rate  per  cent  interest  will  a 
purchaser  receive  on  his  money  ? 

f  100  stock  costs  ¥  150.    1 100  stock  pays  1 8. 

Hence,  the  |150  invested  pays  $8. 

Therefore,  the  rate  of  interest  is  8  -i- 150  »  0.05)^  or  5}  %.  Am. 

27.  If  a  10%  stock  is  at  175,  what  rate  per  cent  interest  will  an 
investor  receive  on  his  money  ? 

1 100  stock  costs  1 175.    1 100  stock  pays  f  10. 

Hence,  the  $175  invested  pays  1 10. 

Therefore,  the  rate  of  interest  is  10  -i- 175  »  0.05f  or  5f  %.  Am, 

28.  If  a  4}%  stock  is  at  85,  what  rate  per  cent  interest  will  a 
purchaser  receive  on  his  money? 

1 100  stock  costs  1 85.    { 100  stock  pays  |  ^, 

Hence,  the  |85  invested  pays  |4^. 

Therefore,  the  rate  of  interest  is  4^  •«-  85  »  0.05|^  =  ^7%*  '^^' 

29.  If  a  7%  stock  is  at  114,  what  rate  per  cent  interest  will  a  par- 
chaser  receive  on  his  money  ? 

1 100  stock  costs  (114.    ( 100  stock  pays  1 7. 

Hence,  the  $  114  invested  pays  |7. 

Therefore,  the  rate  of  interest  is  7  -4- 114 »«  0.06^  or  6^%-  Ans, 

30.  If  a  6%  stock  is  at  130,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 

$  100  stock  costs  1 130.    1 100  stock  pays  $6. 

Hence,  the  |130  invested  pays  |6. 

Therefore,  the  rate  of  interest  is  6  -i- 130  -  0.04^  or  4^%.  Ans. 

31.  If  an  8%  stock  is  at  140,  what  rate  per  cent  interest  will  a 
purchaser  receive  on  his  money  ? 

$  100  stock  costs  $  140.    $  100  stock  pays  1 8. 

Hence,  the  $140  invested  pays  $8. 

Therefore,  the  rate  of  interest  is  8  + 140 :«  0.05f  or  5f  %.  Ana. 


TEACHEBS'   EDITION.  351 


-  32.  How  much  money  must  be  invested  in  4%  stock,  at  92,  to 
receive  $  245  income  ? 

1 100  stock  costs  $  92.    1 100  stock  pays  $  4. 
Hence,  the  $92  invested  pays  $4. 

Therefore,  the  rate  of  interest  is  4  +  92  =  0.04^  or  4^%. 
Since  $0.04^  is  derived  from  $  1  stock,  $  245  will  be  derived  from 
|245-i-0.04A  =  f5635.  Am. 

X 

33.  Find  the  snm  required  for  an  investment  in  a  4%  stock,  at 
98},  to  produce  ^n  income  of  $200  a  year. 

¥  100  stock  cost  $  98}.    1 100  stock  pays  1 4. 
Hence,  the  $98}  invested  pays  |4. 

Therefore,  the  rate  of  interest  is  4  -h  98}  «  0.04^  or  ^^%. 
Since  $0.04^^  is  derived  from  $1  stock,  $200  will  be  derived 
from  $200-1-  0.04^  «  $  4925.  Ana. 

34.  A  person  bought  some  bank  stock  at  107,  and  received  $384.25 
when  a  dividend  of  7^%  was  paid.    How  much  had  he  invested? 

Sinjce  $0.07}  is  derived  from  $1  stock,  $384.25  will  be  derived 

from  $384.25  -*-  0.07}  =  $5300. 
$5300  is  the  cost  of  53  shares. at  100. 
Therefore,  the  cost  of  53  shares  at  107  will  be  53  X  $107  »  $5671. 

36.  What  must  be  the  price  of  a  5%  stock,  in  order  that  a  buyer 
may  receive  6%  on  his  money  ? 

If  $  100  pay  $5  at  5%,  the  number  of  dollars  required  to  pay  $5 

at  6  %  will  be  f  of  $  100  =.  $  83}. 
That  is,  the  stock  is  quoted  at  83}.  Ans. 

36.  What  must  be  the  price  of  a  7%  stock,  in  order  that  a  buyer 
may  receive  6%  interest  on  his  money  ? 

If  $  100  pay  $7  at  7%,  the  number  of  dollars  required  to  pay  $7 

at  6%  will  be  i  of  $  100  =  $  116f . 
That  is,  the  price  of  the  stock  will  be  116}.  Ana. 

37.  What  may  be  paid  for  an  8%  stock,  in  order  that  a  buyer 
may  receive  6%  interest  on  his  money?  for  a  9% stock?  for  a  10% 
stock? 
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If  f  100  pay  |8  ftt  8%.  the  number  of  dollars  required  to  pay  {8 

at  6%  will  be  }  of  |100  =  1 133f 
That  is,  the  price  of  the  stock  will  be  133  j^.  (1)  Ans. 
If  1 100  pay  1 9  at  9%,  the  namber  of  dollars  required  to  pay 

19  at  6%  will  be  f  of  $  100  -  (150. 
That  is,  the  price  of  the  stock  will  be  150.  (2)  Ans. 
If  1 100  pay  1 10  at  10%,  the  number  of  dollars  required  to  pay 

f  10  at  6%  will  be  J^  of  1 100  ->  1 166}. 
That  ia,  the  price  of  the  stock  will  be  166}.  (3)  Am. 

38.  A  person  invested  |2855  in  a  bank,  when  the  stook  was  at 
142|.  What  is  the  tale  per  cent  of  the  dividend  ^h^a  he  receives 
1 150? 

The  Bumber  of  shared  is  1 2855  +  ( 142| »  20, 

If  20  shares  pay  ( 150, 1  share  will  pay  i^  - 1 TJ. 

That  is,  7i%.  An$. 

S9.  How  much  will  be  received  for  some  3%  stock*  from  which 
an  income  of  1 250  has  been  derived,  if  sold  at  87^? 

Since  $0.03  is  derived  from  (1  stock,  |250  will  be  derived  from 

|250  +  0.03  - 18333.33  *-  83^  shares. 
83}  shares  at  f  87}  will  cost  83}  x  (87}  ^^  (7291.67.  Ans. 

40.  If  a  5%  stock  pays  (340  income,  and  is  sold  out  for  (7990, 
at  what  price  is  it  sold  ? 

Since  (0.05  is  derived  from  (1  stock,  (340  will  be  derived  from 

(340 +  0.05 -(6800. 
If  (6800  stock  be  sold  for  (7990.  then  (I  is  sold  for 

(7990 +  6800  =  (1.17}. 
Hence,  the  stock  is  sold  at  117}.  Ans. 

41.  On  what  per  cent  stock  must  «a  investment  have  bees  mado 
from  which  ( 185.50  was  derived  yearly,  and  which,  when  sold  oat 
at  97,  brought  (5141? 

If  97  represent  (6141,  100  will  represont  J^  of  (5141 »  (5300 
The  interest  on  (5300  for  1  year  is  ( 185.50 ; 

on  (1  for  1  year  is  *1|5;^-  (0.036. 
^  ^  (5300      ^ 

Hence,  the  rate  is  3}  %.  Atu, 

ia 
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49.  A  P9IS01I  xeceives  4}%  interest  on  his  money  by  investing  it 
in  some  6%  stock.    At  what  price  did  he  buy  it? 

If  $100  pay  {6  at  6%,  the  number  of  doHan  required  to  pay 

$6  at  4}%  is  ^  of  |100» $144. 

Therefore,  the  price  of  the  stock  was  144.  Ang. 

43.  If  14800  3%  stocks  be  sold  at  88,  and  the  proceeds  bo  invested 
in  5%  stocks  at  105{,  what  additional  income  will  be  obtained? 

0j03  of  $  4800  » 1 144,  income  from  the  3  %  stock. 

6.88  of  $4800  »  $4224,  amount  from  the  3%  stock. 

$  1.056  is  paid  for  $  1  worth  of  5%  stock. 

Hence,  $4224  is  paid  for  $4224  +  1.056  =  $4000  stock. 

0.05  of  $4000  =-  $200,  income  from  5%  stock. 

$  200  —  $  144  =  $  56,  increase  in  income.  Ans. 

44.  If  $  780O  31  %  stocks  be  sold  at  60,  and  the  proceeds  be  invested 
in  5%  stocks  at  90,  find  the  alteration  in  income. 

0.03}  of  $7800  -  $273,  income  from  the  3|%  stock. 
0.60  of  $7800  -  $4680,  amount  from  the  3}%  stock. 
$0.90  is  paid  for  $  1  worth  of  5%  stock. 
Hence,  $4680  is  paid  for  $4680  -i-  0,90  -  $5200, 
0.05  of  $5200  =  $260,  income  from  5%  stock. 
$273  —  $260  »  $  13,  decrease  in  income.  Ans. 

46.  If  $10,000  3%  stocks  be  sold  at  88,  and  the  proceeds  be  in- 
vested in  3|%  stock  at  par,  find  the  alteration  in  income. 

0.03  of  $10,000  =  $300,  income  from  the  3%  stock. 
0.88  of  $  10,000  =  $  8800,  amount  from  the  3  %  stock. 
0.03}  of  $8800  -*  $306,  income  from  the  3}%  stock. 
$308  —  $  300     »  $8,  increase  in  income.  Ant. 

46.  If  $10,000  8%  stocks  be  sold  at  150,  and  tiie  proceeds  bo  in- 
vested in  6%  siiocks  at  par,  find  the  alteration  in  income. 

0.08  of  $  10,000  -  $800,  income  from  the  8%  stock. 
1.50  of  $  10,000  »  $  15,000,  amount  from  the  8  %  stock. 
0.06  of  $  15,000  »*  $900,  income  from  the  6%  stock. 
$900 -  $800     - $100,  increase  in  income.  Am. 
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46.  What  principal  will  produce- $100  in  1  yr.  6  mos.,  at  6%  com- 
pound interest,  payable  eemi-annually  ? 

The  amount  of  f  1  for  1  yr.  6  moe.,  payable  semi-annually,  is 

fix  1.03>  =  1 1.092727. 
The  interest  is  f  1.092727  -  f  1  =  f  0.092727. 
The  principal  is  1 100  -h  0.092727  =-  f  1078.43.  Am. 

46.  Find  the  interest  due  May  19,  1881,  on  a  note  dated  Dec.  26, 
1877,  for  $1224.60,  with  interest  payable  annually  at  5%,  when  no 
interest  has  been  paid. 

1224.60 
0.203J 


yn.   HUM. 

1881   5 

19 

1877  12 

26 

6)249.61 
3      4    23    0.203i  \^^^ 


$208.01  interest  for  3  yrs.  4  mos.  23  dys. 

jr..  mo.,  djfc  $1224.60 

2     4  23  0.05 

1     4  23 

A  23  $61.23  annual  interest 

0.05 


'  $3.0615  interest  on  annual  intereBt 

A   2« 

$12.83 
208.01 

$220.84  total  interest.  Am. 

417.  Find  the  amount  due  May  27, 1881,  on  a  note  dated  Jan.  4, 
1879,  for  $215.50,  with  interest  payable  annually  at  5J%.  when  no 
interest  has  been  paid. 

yr*.       moi.    dy«.  $215.50 

1881      5    27  0.1434 

1879      1      4 


12)30.996 
2      4    23    0.143*  ^2.583 


$  28.41  interest  for  2  yrs.  4  mos.  23  dy& 
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yw. 

1 

BUM. 

4 
4 

djt, 
23 
23 

•litt 

f  215.50 
,  0.05J 

111.85  annual  interest 
y^-               0.05J 

1 

9 

16  » 

10.6518 


$1.17  interest  on  annual  interest 
28.41 


$29.58  total  interest 
215.50 


$245.08  An$. 

48.  Find  the  amount  due  Jan.  16,  1881,  on  a  note  dated  Jan.  8, 
1879,  for  $3115.20,  with  interest  payable  annually  at  5%,  when  no 
interest  has  been  paid. 


jn.        moB.    dys. 

1881      1     16 
1879      1      8 

2      0      6    O.IOJ 

$3115.20 
O.IOJ 

$314,981  interest  for  2  yrs.  8  dys. 

yn.    mot.   dys. 

10      8 

$3115.20 
0.05 

8 

$  155.76  annual  interest. 

'1      0    16-lAyr8. 

0.05 

- 

$7,788 

lA 

$8,134  interest  on  annual  interest 

314.981 

$323.12  interest 

3115.20 

$3438.32  Ana, 

49.  Find  the  amount  due  Jan.  18, 1881,  on  a  note  dated  Jan.  8, 
1877,  for  $2875,  at  6%:  (1)  simple  interest;  (2)  annual  interest; 
(3)  compound  interest 


8i^  4^thi[{:txc, 


(1)  (2)  (3) 

yn.      >MN.    djt.  ^    T    f!^  f2875 

0.06 


1881      1      18  3      0      IP 

1877    18  a    0    le 

1      0      10  f  172.50 

4      0      10                                 iQ  2875.00 

0.241f                     ^      ^[      J3  13047.50 

|287ff                                       -ejyrs.  00^ 

0-241}                        Simple  interest  $182.85 

1694.79                                       rf694.79.  3047.50 

2875.00                            12875  1 3230.35 

i^eoTdAm.            -  ^'^  0-Qg 

$172.50  1193.82 

Q-^  323035 

110.35  18424.17 
H  0.06 

163.25  $205.45 

694.79  3424.17 

2875.00  • 

$3629.62 

$3633.04  Am.  o.OOl} 

$6.05 
3629.62 


$3635.67  Am. 


Exercise  LXXIII. 

1.  Find  the  cost  of  $4000  stock,  at  109f 

If  $1  stock  cost  $1.09|,  $4000  stock  will  cost 
4000  x$1.09J- $4395.  Atu. 

2.  Find  the  cost  of  $  2500  stock,  at  98. 

If  $  1  stock  coPt  $0.98,  $2500  stock  will  cost 
2500  X  $0.98 -$2460.  Ant, 


TEACHEKS*    EDITION.  347 

3.  Find  the  cost  of  1 3900  Btock,  at  78f 

If  |1  stock  cost  9  0.78},  13900  stock  will  cost 
3900  xf0.78i  =  13046.88.  Aru. 

4.  Find  the  cost  of  |4700  stock,  at  100}. 

If  1 1  stock  cost  1 1.00},  $4700  stock  will  cost 
4700  X  ?  1.00}  =  1 4723.50.  Ans, 

5.  Find  the  cost  of  1 1250  stock,  at  87t,  brokerage  }. 

If  }  be  the  brokerage,  87|  +  }  «  87}  is  total  cost 
If  1 1  stock  cost  $0.87|,  1 1 250  stock  will  cost 
1250  xf  0.87}  =  f  1096.88.  Aris. 

6.  How  much  bank  stock,  at  75},  may  be  bought  for  $8729? 

If  $0.75}  buys  $  1  stock,  $  8729  will  buy  |^  -  $  11600.   Ans. 

7.  How  much  railroad  stock,  at  91},  may  be  bought  for  $  42373ft? 

If  $0.91}  buy  $  1  stock,  $4237A  will  buy  ^^^Jf^  -  $4660. 

0.91} 


8.  How  much  railroad  stock  may  be  bought  for  $6305,  at  121}? 

If  $1.21}  buy  $  1  stock,  $6305  will  buy  ^^  -  $5200.  Am. 

1*21} 

9.  How  much  railroad  stock  may  be  bought  for  $  5137.50,  at  102}  ? 
If  $102}  buy  $  1  stock,  $5137.50  will  buy  ^^^^'^•^  =  $5000. 

10.  How  many  $100  railroad  shares,  at  68},  may  be  bought 
for  $1650? 

If  1  share  cost  $68},  ?i^  -  24  shares  can  be  bought  for  $  1650. 

11.  What  must  be  the  price  o:  stock,  in  oider  that  $9200  stock 
may  be  bought  for  $8970? 

If  $9200  stock  cost  $8970, 

then  $1  stock  costs  $8970  -i-  9200  =  0.97}. 
Hence,  the  stock  is  quoted  at  97}.  Ana. 
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12.  If  11500  stock  be  bongbt  for  f  1374.375,  whst  is  the  price  of 
the  stock  ? 

If  1 1500  stock  cost  1 1374.375, 

then  |1  stock  costs  1 1374.375  + 1500  =  |0.91f. 
Hence,  the  stock  is  quoted  at  91}.  An$, 

13.  What  income  will  be  deriTed  from  9  29,700  4%  stock  f 
0.04  of  1 29,700  » 1 1188.  Ant, 

I 

14.  Find  the  income  from  ^4500  6%  8to<^. 
0.06  of  $4500 -1 270.  Am, 

15.  How  much  will  a  person  receive  from  $9400  railroad  stock  if 
a  dividend  of  3J%  be  declared  ? 

0.035  of  1 9400  » 1 329.  Ana, 

16.  How  much  8%  stock  must  be  bought  to  give  an  income 
of  12400? 

Since  $0.08  is  derived  from  (1  sto^,  $2400  wHl  be  derived  from 
$  2400  -i-  0.08  » 1 30,000.  Am. 

17.  A  person  receives  1 343  as  his  semi-annual  dividend  from  s 
7  %  stock.    How  much  stoek  does  he  hold  ? 

Since  $0.07  is  derived  from  |1  stock,  2x$343=-|686willbe 
derived  torn  $  686  -i-  0.07  - 1 9800.  Am. 

18.  Find  the  total  income  of  a  person  whose  property  con^stB  of 
$3000  6%  stocks  and  $8200  7%  stocks. 

0.06  of  $3000  »  $  180,  income  from  6%  stocks. 
0.07  of  $  8200  «  $  574,  income  from  7  %  stocks. 
$  180  +  $574  =1  $  754,  total  income.  Am. 

19.  Find  the  rate  of  dividend  paid  by  some  stock,  when  a  holder 
of  $  24,600  receives  $  924.50. 

If  100  be  taken  to  represent  $24,600,  the  number  required  to 

represent  $924.50  will  be  t4^|^  of  100  -  Sflf. 

$24600 

That  is,  3}}}%.  Am. 
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90l  Find  the  rate  per  cent  at  which  $11,100  will  yield  a  semi- 
annnal  retam  of  $499.50. 

If  100  be  taken  to  r^resent  $11,100,  the  number  required  to 

represent  2  X  $499.50  «  $99d  will  be  ^77^:  of  100  -  9. 

That  is,  9%.  Ana. 

21.  If  $19,500  be  invested  in  4%  stock,  at  91,  what  income  will 
be  received? 

$91  is  the  cost  of  $  100  stock. 

Heneo,  $  19,600  -  cost  of  ^^^  -  $21,428.67  stodc. 

And  0.04  of  $21,428.57  «  $857.14.  Ans, 

22.  Find  the  income  on  $  7000  when  invested  in  4%  stock,  at  103}. 

$103}  is  the  cost  of  $100  stock. 

Hence,  $ 7000  =  cost  of  $7000  + 1.03J  =  $6779.66. 

And  0.04  of  $6779.66  =  $  271.19.  Am, 

23.  What  income  will  be  derived  from  $6800  if  it  be  invested  in 
7%  stocks,  at  130? 

$  130  is  the  cost  of  $  100  stock. 

Hence,  $6800  »  cost  of  $6800  + 1.30  «-  $6230.77. 

And  0.07  of  $5230.77  »  $366.16.  ilns. 

24.  A  person  invests  $7650  in  railroad  stock,  at  63f    What  will 
he  receive  if  a  dividend  of  3}%  be  declared  ? 

$63}  is  the  cost  of  $100  stock. 
^  Hence,  $  7650  =  cost  of  $  7650  +  0.63}  «  $  12,000. 

And  0.03}  of  $  12,000  »  $  390.  ilns. 

25.  If  3%  stocks  are  at  88},  what  rate  per  cent  interest  wiH  a 
purchaser  receive  on  his  money  ? 

$  100  stock  costs  $  88}.    $  1 00  stock  pays  $  3. 

Hence,  the  $  88}  invested  pays  $  3. 

Therefore,  the  rate  of  interest  is  3  -i-  88}  »  0.03}f  or  3}f  %.  ilns. 


362  ABITHMETIC. 


3.  Find  the  cost  of  the  following  draft,  when  sixty -day  bills  are 
quoted  at  4.81,  and  the  broker's  commission  is  ^  of  1  %  of  cost  of 
draft: 

£500.  New  Yoek,  Feb.  17, 1881. 

Sixty  days  after  sight  of  this  First  of  Exchange  (Second  and  Third 
of  the  same  tenor  and  date  unpaid),  pay  to  the  order  of  James  Wilson 
five  hundred  pounds,  value  received,  and  charge  to  account  of 

To  James  Saqe  &  Co.,     )  Simoit  Mobtoh  &  Co. 


.1 


London 

14.81x500  =  12405. 
i%  of  12405  » 13.01. 
f  2405  +  %  3.01 » 1 2408.01 .  Am, 

4.  Find  the  face  of  a  draft  on  Glasgow  that  can  be  bought  for 
$2000,  when  sterling  exchange  is  quoted  at  4.84. 

12000 +  14.84 -413,3^. 

£413^^^:  =  JS413  4«.  5.5  d.  Am. 

6.  Find  the  face  of  a  draft  on  Dublin  that  can  be  bought  for 
$  135.24,  when  sterling  exchange  is  quoted  at  4.83. 

1135.24  + $4.83 -28. 

That  is,  £28.  Am. 

6.  How  large  a  draft  on  London  can  be  bought  for  |4000,  when 
exchange  is  quoted  at  4.86}  ? 

14000 +  ?  4.86}  =  821f}. 

£821fi»£821  18  s.  4.3  d  Am. 

7.  Find  the  cost  of  a  draft  on  Paris  for  8000  fr.,  when  Paris  ex- 
change is  quoted  at  5.12},  and  brokerage  is  }  of  1%. 

O.OOJ  of  8000  fr.  -  10  fr. 
8000  fr.  +  10  fr.  =  8010  fr. 
8000  +  5.12}  -  1563.31. 
Hence,  draft  of  8000  fr.  -  $1563.31.  Am. 
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8.  Find  the  cost  of  a  draft  on  Paris  for  10,000  fr.,  when  Paris 
exchange  is  quoted  at  5.14. 

10,000  +  5.14  =  1945.53. 
Hence,  draft  of  10,000  fr.  -  f  1945.53.  Ans. 

9.  How  large  a  sixty-day  draft  on  Paris  can  be  bought  for  1 1500, 
when  sixty-day  bills  are  quoted  at  5.11}? 

1500  X  5.11i  =  7672.5. 
That  is,  7672.5  fr.  Ans. 

10.  How  large  a  sight  draft  on  Paris  can  be  bought  for  1 2840, 
when  Paris  exchange  is  quoted  at  5.13}  ? 

2840  X  5.13J  -  14,583.4. 
That  is,  14,583.4  fr.  Ans. 

11.  Find  the  cost  of  a  draft  on  Hamburg  for  2876  marks,  when 
German  exchange  is  quoted  at  0.95}. 

^^  of  f  0.95|  =  ?  686.65.  Ans. 

12.  Find  the  cost  of  a  draft  on  Munich  for  12,000  marks,  when 
German  exchange  is  quoted  at  0.94f . 

jJijiLtt  of  f  0.94f  =  $  2838.75.  Ans. 

13.  How  large  a  draft  on  Frankfort  can  be  bought  for  |1200, 
when  German  exchange  is  quoted  at  0.95^? 

0.95}-i-4-O23J. 
1200  +  0.23i  -  5026.17  marks.  Ans. 


Exercise  LXXVI. 


1.  If  a  dozen  eggs  weigh  692(, 
what  is  the  mean  weight  of  an 

12)692« 

57f».  Ans. 


2.  Seven  boys  weigh  respec- 
tively 119.7  lbs.,  105  lbs.,  178.3 
lbs.,  165.3  lbs.,  142.8  lbs.,  109 
lbs.,  154.2  lbs.  What  is  their 
average  weight  ? 


864 
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119.7 
105.0 
178.3 
165.3 
142.8 
109.0 
154.2 

7)974.3  lbs. 
139f  J  lbs.  Ant, 

3.  A  merchant  mixes  1  lb.  of 
cofifee  worth  27  cents,  1  lb.  worth 
35  cents,  and  1  lb.  worth  40 
cents.  What  are  the  3  lbs.  to- 
gether worth?  How  much  a 
pound  is  the  mixture  worth  ? 

10.27 
0.35 
0.40 


3)1.02 
$0.34.  Ans. 

4.  A  merchant  mixes  2  lbs.  of 
coffee  worth  27  cents  a  pound,  3 
lbs.  worth  35  cents  a  pound,  and 
1  lb.  worth  40  cents.  What  is  a 
pound  of  the  mixture  worth  ? 

2x?0.27  =  f0.54 
3x  0.35-  1.05 
IX    0.40=    0.40 

6)  $1.99 
$0.33 J.  Ans. 

6.  What  is  the  val  ue  per  pound 
of  a  mixture  of  coffee  containing 
7  lbs.  worth  26  cents  a  pound,  4 
lbs.  worth  31  cents  a  pound,  and 
10  lbs.  worth  34  cents  a  pound  ? 


7  X  $0.26  =  $1.82 

4x    0.31=    1.24 

10  X    0.34=    3.40 

21)  $6.46 

$0.30if.  ^nt. 

6.  What  is  the  cost  of  a  gallon 
of  the  mixture  in  which  7  gals, 
cost  67  cents  a  gallon,  5  gals,  cost 
48  cents  a  gallon,  and  water, 
without  cost,  was  added  until 
there  were  15  gals,  of  the  mix- 
ture? 

7  X  $0.67  =  $4.69 

5x    0.48=    2.40 

15)  $7.09 

$0.47.  Aru. 

7.  If  7*  of  water  be  poured 
into  a  vessel  containing  3*  of 
sulphuric  acid,  specific  gravity 
1.840,  and  the  mixture  shrink  to 
9.9721,  what  is  the  specific  gravity 
of  the  mixture  ? 

7x1'  =  7.00» 

3  X  1.84  =  5.52 

9.97g)  12.5g 

1.256.  Ans. 

8.  If  4'  of  water  and  V  of  sul- 
phuric acid,  specific  gravity, 
1.842,  when  mixed  shrink  J  of 
1  %,  what  is  the  specific  gravity 
of  the  mixture  ? 

4  X  r  =  4.000» 
1X1.842  =  1.842 

4.9875')  5.84g 
1.171' 

4  +  1  =  5. 
5  -  O.Oli  =  4.9875.  Ans. 
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9.  In  what  proportions  must  tin  of  specific  gravity  7.29  and  lead 
of  specific  gravity  11.35  be  mixed  to  make  a  solder  of  specific  gravity 
10.21,  if  no  allowance  be  made  for  expansion  or  condensation  ?  (Give 
the  proportions  in  bulk.) 

The  specific  gravity  of  tin  larks  2.92  of  the  required  specific 
gravity  ;  and  the  specific  gravity  of  lead  is  1.14  above  the 
required  specific  gravity. 

Therefore,  the  tin  is  to  the  lead  in  the  inverse  ratio  of  292  to 
114.     That  is, 

Tin  :  lead  =  114  :  292  -  57  :  146.  Ans. 

10.  In  what  proportions  must  oils  worth  $1.25  and  80  cents  a 
gallon  be  mixed  to  make  a  mixture  worth  1 1  a  gallon  ?  (Test  the 
answer.) 

The  cost  of  the  better  oil  is  $0.25  above  the  required  cost;  and 
the  cost  of  the  worse  oil  lacks  $0.20  of  the  required  cost. 

Therefore,  the  better  is  to  the  worse  in  the  inverse  ratio  of  $0.25 
to  $0.20.     That  is, 

The  better :  the  worse  =»  20 :  25  =  4  :  5.  Am, 

11.  In  what  proportion  may  oils  worth  $  1.20,  80  cents,  and  60 
cents  a  gallon  be  mixed  so  that  the  mixture  shall  be  worth  70  cents 
a  gallon  ? 

When  the  80-cent  oil  alone  is  taken,  in  what  ratio  to  the  60-cent 
must  it  be  used?  When  the  $1.20  oil  alone  is  taken,  in  what  ratio 
to  the  60-cent  oil  must  it  be  used  ?  When  the  $  1.20  and  80-cent  oils 
are  mixed  gallon  for  gallon,  how  much  60-cent  oil  must  be  added  ? 
When  1  gal.  of  the  $1.20  oil  and  3  of  the  80-cent  oil  are  taken,  how 
much  60-cent  oil  must  be  added  ?  If  three-fourths  of  the  mixture 
consist  of  the  60-cent  oil,  what  per  cent  of  each  of  the  other  two 
most  be  taken  ? 

(1) 

The  cost  of  the  $1.20  is  $0.50  above  the  required  cost;  the  cost 
of  the  $0.80  oil  is  $0.10  above  the  required  cost ;  and  the  cost 
of  the  $0.60  oil  lacks  $0.10  of  the  required  cost. 

Therefore,  the  $1.20  oil  is  to  the  $0.80  oil  is  to  the  $0.60  oil  in 
the  inverse  ratio  of  50  to  10  to  10.    That  is. 

The  $1.20  oil :  the  $0.80  oil .  the  $060  oil -10: 10.  50=  1 : 1 :  5. 
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(2) 
The  cost  of  the  $0.80  oil  is  $0.10  above  the  required  cost;  the 
'    cost  of  the  $0.60  oil  lacks  $0.10  of  the  required  cost. 
Therefore,  the  $0.80  oil  is  to  the  $0.60  oil  in  the  inverse  ratio  of 

10  to  10.     That  is, 
The  $0.80  oil :  the  $0.60  oil  =  10 :  10  -  1 : 1.  Am. 

(3) 
The  cost  of  the  $1.20  oil  is  $0.50  above  the  required  cost;  and 

the  cost  of  the  $0.60  oil  lacks  $0.10  of  the  required  cost. 
Therefore,  the  $1.20  oil  is  to  the  $0.60  oil  in  the  inverse  ratio 

ofSOtolO.     That  is, 
The  $  1.20  oil :  the  $0.60  oil  =  10 :  50  =  1 :  5.  Ans, 

(4) 
When  1  gal.  of  the  $1.20  oil  is  mixed  with  1  gal.  of  the  $0.80 

oil,  the  mixture  costs  ^^•20  +  $0.80  „  |i  qq  p^j  gallon. 

The  cost  of  the  $1.00  oil  is  $0.30  above  the  required  cost;  the 
cost  of  the  $0.60  oil  lacks  $0.10  of  the  required  cost. 

Therefore,  the  $1.00  oil  is  to  the  $0.60  oil  in  the  inverse  ratio 
of  30  :  10.     That  is. 

The  $  1.00  oil  is  to  the  $0.60  oil  « 10  :  30  =  1 :  3. 

I:3::2gal8.  :what? 

1 :  3  : :  2  gals. :  6  gals.  Ana. 

(5) 
When  1  gal.  of  the  $1.20  oil  is  mixed  with  3  gals,  of  the  $0.80 

oil,  the  mixture  costs  1 120 -I- 3  x  $0.80  _  ^^^  ^^  ^^ 

4 
The  cost  of  the  $0.90  oil  is  $0.20  above  the  required  cost;  the 

cost  of  the  $0.60  oil  lacks  $0.10  of  the  required  cost. 
Therefore,  the  $0.90  oil  is  to  the  $0.60  oil  in  the  inverse  ratio 

of  20 :  10.     That  is, 
The  $0.90  oil :  the  $0.60  oil  =- 10 :  20  -  1 :  2. 
1 :  2: :  4  gals. :  what? 
1 :  2  : :  4  gals. :  8  gals.  Ans. 

(6) 
Each  of  the  others  will  be  ^—-i  =■ }  of  the  whole,  or  12}%.  int. 
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12.  A  solder  composed  of  tin  and  lead,  specific  gravities  7.29  and 
11.35,  has  a  specific  gravity  of  10.44.  What  is  the  weight  of  each 
metal  in  a  kilogram  of  solder  ? 

Gain  on  tin  =  10.44-7.29  =  3.15. 

Loss  on  lead  -  1 1 .35  - 10.44  -  0.91 . 

Ratio  =-3.15: 0.91 ;  or,  as  more  lead  will  be  needed,  3.15  parts  of 

lead  to  0.91  parts  of  tin  in  4.06  parts  of  solder. 
Therefore,  the  weight  of  tin  is  ^^V  of  tWt  of  1000«=- 156.5*. 
And  the  weight  of  lead  is  f^f  of  HH  of  lOOOt  -  843.5<.  Ans. 


13.  Find  the  equated  time  for 
the  payment  of  |250  due  in  3 
mo8.,  $400  due  in  6  mos.,  f  700 
due  in  8  mos. 

f250x0  = 
|400x3  =  |1200 
J700x5  =  ?3500 


$1350 


)$4700 

m 

3Jf  mos.  =  3  mos.  14  dys. 
3  mos.  14  dys.  afLer  3  mos. 
mos.  14  dys. 
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14.  Find  the  equated  time  for 
the  payment  of  $300  due  in  30 
dys.,  $500  due  in  60  dys.,  and 
|200duein  90  dys. 

|300x00=- 

f  500x30  =  115,000 

$200x60  =  $12,000 


$1000 


)$  27,000 
27 


Hence,  the  equated  time  is  27 
dys.  after  30  dys.  =  57  dys. 


15.  Find  the  equated  time  for 
the  payment  of  $325  due  now, 
$200  due  in  30  dys.,  $460  due  in 
60  dys.,  and  $  150  due  in  90  dys. 

$325x00  = 
$200x30  =  $  n,ooo 
$460x60  =  $27,000 
$  150  X  90  =  $  13,500 


$1135 


)$47.100 
41 


Hence,  the  equated  time  is  41 
dys. 

16.  Find  the  equated  time  for 
the  payment  of  $240  due  May 
10,  $420  due  July  2,  $310  due 
Sept.  14,  and  $600  due  Oct.  1. 

$240x    00  = 
$420  X    53  =  $22,260 
$310x127  =  $39,370 
$600x144  =  $86,400 


$1570 


)$  148.030 
94 


Hence,  the  equated  time  is  94 
dys.  after  May  10  =  Aug.  12. 
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17.  Find  the  equated  time  for 
the  payment  of  |275  due  June 
21,  f  175  due  July  16,  |200  due 
Aug.  6,  and  1 150  due  Sept.  3. 

$275x00  = 
f  175x25=-$  4,375 
1200x46  =  1  9,200 
$150x74  =  1111.100 


800 


)$  24.675 
31 


Hence,  the  equated  time  is  31 
dys.  after  June  21  =»  July  22. 


18.  Find  the  equated  time  for 
the  payment  of  $  112.30  due  July 
6,  $115.25  due  July  30,  $232.15 
due  Sept.  4,  and  $102.36  dae 
Oct.  1. 

$112.30x00  = 
$115.25x24  =  $  2,766.00 
$232.15x60  =  $13,929.00 
$102.36x87  =  $   8,905.32 


$562.06 


)$  25,600,32 
46 


Hence,  the  equated  time  is  46 
dys.  after  July  6  =  Aug.  21. 


19.  A  owed  B  $2000  payable  in  4  mos.,  but  at  the  end  of  1  mo. 
he  paid  him  $500,  at  the  end  of  2  mos.  $500,  and  at  the  end  of  3 
mos.  $500.     In  how  many  months  is  the  balance  due  ? 

$500x3-$1500 
$600x2  =  $1000 
$500x1=$  500 


1500  $3000 

Therefore,  he  is  entitled  to  keep  the  balance  ($500)  ^fff^  mos. 
=  6  mos.  aft^r  its  maturity. 

20.  A  merchant  bought,  Feb.  11,  1881,  a  bill  of  goods  amounting 
to  $1700,  on  4  months'  credit;  but  he  paid  March  22,  $400,  April 
20.  $  220,  May  10,  $300.    When  is  the  balance  due  ? 

yn.  HUM.  Aj», 

1881                2               11 
4 0 

1881  6  11  -  June  11. 1881. 

$400x81  =  $32,400 
$220x52  =  $11,440 
$300  X  32  =  $  9.600 

$9^  $53,440 

Therefore,  he  is  entitled  to  keep  the  balance  ($780)  ^ff}^  dys 
=  69  dys.  after  its  maturity,  June  11,  1881,  =  Aug.  19,  1881. 
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Find  the  equated  time  of  maturity  of  each  of  the  following  bills, 
and  the  amount  due  at  settlement,  including  interest  at  6%: 

21.  James  Peice,  to  John  Bates,  Dr. 
1881. 

Apr.    5.  To  mdse.  on  4  mos.  credit  .    ,    ,  f  120.50 

Apr.  15.           "         "   3    "        "  ...  87.33 

May    7.           "         "  3    "        "  ...  218.17 

May  21.          "         »  4    c        »  ,    ,    ,  317.00 

?  743.00 
Paid  Oct.  18,  1881. 

$  87.33  X  00  =-  From  Aug.  23  to  Oct 

f  120.50x21  =  ?  2,530.50  18  is  56  dys. 
f2l8.17x23  =  ?  5,017.91  66  dys.  -  0.009 J 

1 317.00  X  68  =  $  21,556.00  1 743 

f  743.00  )  1 29,104.41  Q^^i 

39  f6.93 

Hence  the  equated  time  is  39  dys.  after  '  i 

July  15, 1881 «  Aug.  23, 1881.  1 749.93 

22.  Hall  &  Co.  bought  of  Boles  &  Co. 
1881. 

Feb.  11.    To  mdse.  on  30  dys f  250.00 

Apr.  20.  "         "2  mos 600.00 

May  31.  "         "     3  mos 150.00 

July    6.  ••         "  60  dys 1000.00 

Paid  Nov.  10,  1881. 

30  dys.  after  Feb.  11  =  Mar.  13.  Hence,    the    equated 

2  mos.  after  Apr.  20  =  June  20.  time  is  132dy8.  after  Mar. 

3  mos.  after  May  31  =  Aug.  31.  13, 1881  =  July  23, 1881. 
60  dys.  after  July    6  =  Sept.  4.  From  July  23  to  Nov. 

$  250x    00-  10  is  110  dys. 

I  500  X    99-1  49,500  110  dys. «  0.018 J 
f   150  X  171  =  I  25,650  1 1900 

i  1000  X  175  =  $175,000  534  83 

1900  )$250,150  190000 

132  1 1934.83 
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23.  Find  the  equated  time  of  maturity  of  each  side  of  the  following 
account : 

Adams  &  Co.  in  cuxount  vriih  Bacos  &  Co. 
Db.  Cr. 


1881. 

Jan.  3. 
Mar.  7. 
May  3. 
June  7. 

To  mdse.  90  dys, 
»•       60  " 
"       60  " 
"       30  " 

$250 
150 
325 
175 

Apr.  11. 
Apr.  30. 
May  30. 
July    2. 

By  cash, 
t( 

II 

II 

f200 
100 
125 
400 

90  djB.  afler  Jan.  3 
60  dys.  after  Mar.  7  = 
60  dys.  after  May  3  = 
30  dys.  after  June  7  = 

-  April  3. 
=  May  6. 
=  July  2. 
=  July  7. 

Db. 

Cb. 

$250x00- 
$150x33  =  $  4,950 
$325x90 -$29,250 
$175x95 -$16,625 

$200x00- 
$100x19-$  1,900 
$125x49-$  6,125 
$400x82 -$32,800 

$900            )$  50,825 

56 

$825            )$  40.825 

49 

Hence,  the  equated  time  is  56 
•lays  after  April  3  -  May  29. 


Hence,  the  equated  time  is  49 
days  after  April  11  —  May  30. 


Find  the  time  for  paying  the  halance  in  the  following  equated  bills: 


Average  due.  Db. 

24.  May  17,  1881  .    .    .    $950 

26.   Apr.  12,  1881  ...    $950 

26.  May  30,  1881  .    .    .  $1000 

27.  July  6,  1881    ...    $500 


Average  due,  Cb. 

Apr.  12, 1881    ....  $1000 

May  17. 1881   ....  $1000 

June  23, 1881  ....  f930 


Apr.  14, 1881   •    .    . 
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24. 

Differences  in  equated  time  =  35  dys. 

Balance  of  account  =  $  1000  -  1 950  =  1 50. 

If  the  account  were  settled  at  the  later  date,  May  17,  the  $1000 
on  the  Cr.  side  would  have  been  on  interest  35  dys.,  and  this 
is  equivalent  to  having  the  balance,  $50,  on  interest  ^^^^  of 
35  dys.  =  700  dys.  Hence,  the  balance  should  begin  to  draw 
interest  700  dys.  before  May  17,  1881 ;  that  is,  June  17,  1879. 

25. 

The  difference  in  equated  time  —  35  dys. 

Balance  of  account  =-  $  1000  -  $  950  =  $  50. 

If  the  account  were  settled  at  the  later  date.  May  17,  the  $950 
would  have  been  on  interest  35  dys.,  which  is  equivalent  to 
having  the  balance,  $50,  on  interest  ^^jf-  of  35  dys.  =  665  dys. 

Hence,  to  increase  the  Cr.  side  by  an  equal  amount  of  interest, 
the  balance  should  remain  unpaid  665  dys. ;  that  is,  the  bal- 
ance is  due  March  13,  1883. 

26. 

The  difference  in  equated  time  =  24  dys. 

Balance  of  account  =  $  1000  -  $920  =  $80. 

If  the  account  were  settled  at  the  later  date,  June  23,  the  $  1000 
on  the  Dr.  side  would  have  been  on  interest  24  dys.,  and  this  is 
equivalent  to  having  the  balance,  $80,  on  interest  ^f^  of  24 
dys.  =  300  dys. 

Hence,  the  balance  should  begin  to  draw  interest  300  dys.  be- 
fore June  23,  1881 ;  that  is,  Aug.  27,  1880. 

27. 

The  difference  in  equated  time  is  83  dys. 

Balance  of  account  =  $  20. 

If  the  account  were  settled  at  the  later  date,  July  6,  the  $480 

would  have  been  on  interest  83  dys.,  which  is  equivalent  to 

having  the  balance,  $20,  on  interest  ^^  of  83  dys.  =  1992  dys. 
Hence,  to  increase  the  Dr.  side  by  an  equal  amount  of  interest, 

the  balance  should  remain  unpaid  1992  dys. ;  that  is,  the  bal* 

ance  is  due  Dec.  19, 1886. 
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Find  (by  either  method)  the  cash  balance  in  the  following  billB, 

reckoning  interest  at  6%: 

1881.                         De. 

Int. 

1881.                         Ce. 

Int. 

Apr.    6.   Tomdse.     |250 

$3.17 

Apr.  20.   By  cash,     $200 

$2.03 

"    27.         "             610 

5.49 

"    30.        "              500 

4.25 

June    1.         "             200 

0.63 

June  4.        "              400 

1.07 

"    20.   Tobal.acc.     40 

"    20.  Bybal.  int. 

1.94 

fllOO 

$9.29 

$1100 

$9.29 

Hence,  cash  balance  »  $40  -  $1.94  «  $38.06.  Ans. 

29. 

1881.                       Dr. 

I  FT. 

1881.                        Ce. 

Int. 

Apr.  15.  To  mdse.  $250.00 

$7.42 

Apr.  26.  By  cash,  $150.00 

$4.18 

May  25.         "            98.50 

2.27 

May  17.        "          150.00 

3.65 

June  7.         "          300.00 

6.26 

July   7.        "          200.00 
Oct.  10.  By  bal.acc.  148.50 

3.17 

"    10.       "     int. 

4.94 

$648.50 

$15.94 

$648.50 

$15.94 

Hence,  cash  balance  =  $148.50  -i-  $4.94  =  $153.44.  Ans. 

30. 

1881.                        De. 

Int. 

1881.                        Ce. 

Int. 

Feb.  2.    Tomdfle.     $100 

$3.02 

Feb.  25.   By  cash,     $100 

$2.63 

Apr.  7.          "              200 

3.90 

Mar.  22.         "              150 

3.33 

June  2.          "                95 

0.97 

June  20.        "             200 

1.43 

"    9.                         150 

1.35 

Aug.   2.   By  bal.  ace.   95 

"     2.       "        int. 

$545 

.1.85 

$545 

$9.24 

$9.24 

Hence,  cash  balance  -  $95  +  $1.85  =  $96.85.  Aru, 

31. 

1881.                        De. 

Int. 

1881.                        Ce. 

Int. 

Apr.    5.   To  mdse.      $250 

$6.21 

Apr.  20.   By  cash,     $200 

$4.47 

"   27.         ••              670 

14.18 

••   30.        "              500 

10.33 

June  4.         "              200 

2.97 

June  1.        "              400 
Sept.  1.  By  bal.  ace.    20 

6.13 

"     1.       "         int. 

$1120 

2.43 

$1120 

$23.36 

$23.36 

Hence,  cash  balance  = 

»$20  + 

$2.43  =  $22.43.  Ans. 
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1881. 


De. 


Mar.  10.  To  rndse.     |580 


Apr.  20. 

May    5. 

"    17. 


K 


(I 


U 


200 
150 
325 


{1255 


1881.  Cr. 

Mar.  15.  By  cash,    |500 

Apr.  15.  "             300 

"    25.  "             120 

May  20.  "              225 

June  4.  By  bal.  ace.  110 

"     4.  "      int. 


{1255 


Int. 

{6.75 
2.50 
0.80 
0.56 

0.93 


{11.54 


Hence,  cash  balance  »  {110  +  {0.93  -  {110.93.  Aru, 


ExEBCiSE  LXXVIL 


1.  Find  the   square 
2916. 

root 

of 

4.  Find  the   square  root  of 
20,164. 

29^16(54 
25 

2^01^64(142 

1 

104)416 
416 

24) 101 
96 

282)564 

2.  Find  the   square 

7921. 

79^21(89 

root 

of 

564 

64 
169) 1521 

5.   Find  the    square  root  of 
3,345,241. 

1521 

3'34''52'41(1829 
1 

3.   Find  the    square 
494,209. 

root 

of 

28)234 
224 

49^42^09(703 
49 

362) 1052 
724 

1403)4209 
4209 

3649) 32841 
32841 
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6.   Find   the  square    root  of 
125,457.64. 

12^54^57.64(354.2 
9 

65)354 
325 


704)2957 
2816 


7082) 14164 
14164 


7.   Find    the  square    root   of 
47,320,641. 

47^32^06^41  (6879 
36 

128)1132 
1024 


1367) 10806 
9569 


13749) 123741 
123741 


8.   Find    the    square  root  of 
21,609. 

2^6^09(147 
1 

24)116 
96 


287)  2009 
2009 


9.   Find    the    square  root  of 
53.7289. 

53.72^89(7.33 
49 


143)472 
429 


1463)4389 
4389 


10.  Find  the  square  root  of 
883.2784. 

8^83.27^84(29.72 
4 

49)483 
441 


587) 4227 
4109 


5942)11884 
11884 


11.   Find  the  square  root  of 
1.97262025. 

1.97^26^20^25(1.4045 
1 

24)97 
96 


2804) 12620 
11216 


28085) 140425 
140425 
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12.  Find  the  sqaare  root  of 
0.0002090916. 

0:00^02^09^09^6  (0.01446 
1_ 

24)109 
96 

284)1309 
1136 

2886)17316 
17316 


13.  Find  the  square  root  of  2. 
2.00''00'00  (1.414213 

24)100 
96 


281)400 
281 


2824) 11900 
11296 


2828)6040 
5656 


3840 
2828 

10120 
8484 


14   Find  the  square  root  of  5. 

5.00^00^00(2.236067 
4_ 

42)  100 
84 


443) 1600 
1329 


4466)27100 
26796 


4472)30400 
26832 


35680 
'81304 


15.   Find  the  square  root  of  0.3. 

0.30^00^00^00(0.547722 

25 

104)500 
416 


1087) 8400 
7609 


10947) 79100 
76229 


10954)  24710 
21908 


28020 
21908 


16.   Find  the  square  root  of  3^. 

3.25^00^00(1.802775 
1 

28)225 
224 


3602) 10000 
7204 

3604) 27960 
25228 


27320 
25228 

20920 
18020 


17.   Find  the  square  root  of  8  J 

8.83^33^33(2.972092 
4_ 

49)483 
441 


587) 4233 
4109 


5942) 12433 
118S4 


54933 
53496 


14373 

11888 
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18.   Find  the  square  root  of  0.9. 

0.90^00/00/00  (0.948683 
81 

184)900 
736 


1888) 16400 
15104 


18966)129600 
113796 


18972)158040 
151776 


62640 
56916 


19.   Find  in  yards  ihe  side  of 
a  square  field  containing  20  acres. 

20  A.  -  96,800  sq.  yds. 

9^68/00.00/00(311.12 
9 

61)68 
61 

621) 700 
621 


6221) 7900 
6221 


62222) 167900 
124444 


20.  Find  the  side  of  a  square 
the  area  of  which  is  150  sq.  ft. 
9  sq.  in. 

150  sq.  ft.  9  sq.  in.  =  21,609  sq.  in. 

2/16/09(147 
1 

24)116 
96 


287)2009 
2009 

147  in.  - 12  ft.  3  in. 


21.  Find  the  side  of  a  sqoare 
the  area  of  which  is  8  sq.  yds.  7 
sq.  ft.  73  sq.  in. 

8  sq.  yds.  7  sq.  ft.  73  sq.  in. 

=  11,449  sq.  in. 

1/14/49(107 
1 


207)  1449 
1449 

107  in.  =  8  ft.  11  in. 


22.   Find  to  six  places  of  deci- 
mals  the  square  roots  of  |;  f; 

i;  «;  f;  f ;  f ;  f 
(1) 

V}  =  }  =  0.666667. 

(2) 
i  =  0.6. 

0.55/55/55/55/55/55  (0.745355 
49 

144)655 
576 


1485) 7955 
7425 


14903)53056 
44709 


83466 
74516 

89506 
74515 
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(3) 
}  =  0.5. 

0.50^00^00^00(0.707106 
49 

1407)  10000 
9849 


14141) 15100 
14141 


14142)95900 
84852 


(4) 

i  =  0.6. 

0.60^00^00^00(0.774596 
49 

147) 1100 
1029 


1544) 7100 
6176 


15486)92400 
77425 


15490)149750 
139410 


103400 
92940 


(5) 
J  =  0.714285714285. 

0.7l^42^85''71^42^85(0.845154 
64 

164) 742  ' 
656   . 


1685)8686 
8425 


16901) 26071 
16901 


169025)917042 
845125 


1690304)7191786 
6761216 


(6) 
f  =  0.75. 

0.75^00^00^00(0.866025 
64 

166) 1100 
996 


1726)10400 
10356 


17320)44000 
34640 


93600 
86600 


(7) 
f  =  0.66666666. 

0.66^66''66''66  (0.816496 
64 

161)266 
161 


1626) 10566 
9756 


16324)81066 
65296 


16328)  157706 
146952 


107546 
97968 


(8) 
4  =  0.833333. 

0.83^33^33(0.912871 
81 

181)233 
181 


1822) 5233 
3644 


1824) 15893 
14592 


13013 
12768 


2453 
1824 
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23.   Find,  by  factoring,  the  square  roots  of  2025;  17.64;  2.0164; 
533.61;  204.49. 

2025  =  5«  X  9». 


.-.  V2025  =-  5  X  9  =  45.  (1)  Ans. 

17.64  =  6«  X  0.7». 
.'.  VriM^  6  X  0.7  =  4.2.  (2)  Aru. 

2.0164  -  2«  X  0.71«. 
/.  V2:0164  =  2  X  0.71  =  1.42.  (3)  Ant. 

533.61  -  3«  X  0.7*  X  11*. 
/.  ^533:61  -  3  X  0.7  X  11  =  23.1.  (4)  Ans. 

204.49  =  11«  X  1.3«.      • 
/.  V20O9  =  11  X  1.3  -  14.3.  (5)  Ans. 

24.  A  ladder  13  ft.  long  standing  on  level  ground  reaches  a 
window  12  ft.  fi'om  the  ground.  How  far  from  the  wall  is  the  foot 
of  the  ladder  ? 


V(13  +  12X13  -  12)  =  V25  =  5  ft.  Am. 

25.   The  two  legs  of  a  right  triangle  are  35  in.  and  84  in.  respec- 
tively.    Find  the  hypotenuse. 


VSS^  +  Si-'  -  V8281  -  91  in.  Ana. 

23.  The  hypotenuse  of  a  right  triangle  is  61  in.,  and  one  leg  11  in- 
F.rid  tlie  other  leg. 


V(61  +  11)(61  -  11)  =  VseOO  -  60  in.  Am. 

27.    Find  the  longest  straight  line  that  can  be  drawn  on  the  floor 
of  a  room  20  ft.  by  15  ft. 

V203  ^  152  ^  v^25  =  25  ft.  Ans. 
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28.  Find  the  longest  line  in  a  box  that  is  8  ft.  long,  4  ft.  wide,  1  ft. 
deep. 


>/8«TT«=  V80.  VV80*  +  1*=  V81  =  9  ft.  Ans. 


EXEKCISE   LXXVIII. 


1.   Find  the  cube  root  of  1331. 


1^331  (11 
1 


3xlO»-300 

3(10xl)«   30 

1«=     1 

331 


331 


331 


2.  Find  the  cube  root  of  1728. 


1^728(12 
1 


3xl0*-300 

3(10x2)-   60 

2«-_jl 

364 


728 


728 


3.  Find  the  cube  root  of  12.167. 


12.a67(2.3 
8 


3x20«- 
3(20x3) 
3» 


1200 

180 

9 

1389 


4167 


4167 


4.  Find  the  cube  root  of  300.763. 


300.-^763(6.7 

216 


3x60* 
3(60x7) 


10800 

1260 

49 

12109 


84763 


84763 
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6.  Find  the  cube  root  of  148,877. 


148^877(53 
125 


3x50»-7500 

3(50x3)=   450 

3«-       9 


7959 


23877 


23877 


6.  Find  the  cube  root  of  2,048,383. 


2'048>'383(127 
1 


3xl0*  =  300 

3(10x2)=   60 

2«=    -4 


364 


1048 


728 


3xl20«-43200 

.3(120x7)-   2520 

7«-       49 

45769 


320383 


320383 


7.  Find  the  cube  root  of  59.776471. 


59/776^471  (3.91 
27 


3x30« 

3(30x9) 

9" 


3x390» 

3(390x1) 

V 


2700 

810 

81 

3591 

32776 
32319 

45630 
117 

0 
0 
1 

457471 

45747 

1 

467471 
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8.   Find  the  cube  igot  of  304957.115891. 


304^957.116^891(67.31 
216 


3  X  60« «  10800  \     88957 
3(60x7)-  1260 
7*=   49 


12109 


84763 


3  X  670*  =  1346700 

3(670x3)-   6030 

3««     9 


1352739 


4194115 


4058217 


3  X  6730»  =  135878700 

3(6730x1)-    20190 

1»-       1 


135898891 


135898891 


135898891 


9.  Find  the  cube  root  of  0.007821346625. 


0.007^821''346>'625  (0.1986 
1 


3  X  102  -  300 

3(10x9) -270 

9*=  81 

651 


6821 


5859 


3  X  190*  =  108300 

3(190x8)=  4560 

8«=    64 


112924 


962346 


903392 


3x1980*  =  11761200 

3(1980  X  5)  -   29700 

5*-     25 


58954625 


11790925  !  58954625 
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10.  Find  the  cube  root  of  104.600290750613. 


104/600^290^750^613  (4.7117 
64 


3x40«  =  4800 

3(40  X  7)  «  840 

7*  =  _49 

5689 


40600 


39823 


3  X  470*  =  662700 
8  (470  X  1)  =  1410 

1»- 1 

664111 


777290 


664111 


.  3  X  4710»  =  66552300 
3(4710x1)=   14130 

P« 1 

66566431 


113179750 


66566431 


3  x  47110*  =  6658056300 
3(47110x7)=    989310 

7«  = 49 

6659045659 


46613319613 


46613319613 


11.   Find  the  cube  root  of  17,183,498,535,125. 

17^83^498^535^25(25805 
8 


3  X  20*  =  1200 

9183 

3(20x5)=  300 

5*  =  25 

1525 

7625 

1558498 

3  X  250*  =  187500 

3(250x8)=  6000 

8«=    64 

193564 

1548512 

9986535125 

3  X  25800*  =  1996920 

000 

3(25800x5)=    387 

000 

5*  = 

2o 

19973 

07 

025 

9986535125 
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12.  Find  lihe  cube  root  of  122615.327232. 


122^615.327^232(49.68 
64 


3x40»-4800 

58615 

3(40x9) -1080 
9*=.     81 

5961 

53649 

4966327 

3  X  490«  -  720300 

3(490x6)=     8820 
6«=-         36 

729156 


4374936 


3x4960"  =-73804800 
3(4960x8)-     119040 

8«- 64 

73923904 


591391232 


591391232 


13.  Find  the  cube  root  of  10 ;  3f ;  8}  to  four  places  of  decimaLi. 

(1) 

10.000(2.1544 
8 


3x20»=-1200 

3(20x1)=-  60 
l.-_l. 
1261  V 
61 J 
3  X  210*  «- 132300 
3(210x5)-  3150 

5«- 25-) 

135475  \ 

3175  J 

3  X  2150*  =  13867500 

3(2150x4)-   25800 

4*- le-j 

13893316  [ 
25816) 
3  X  2154*  -  13919148 


2000 


1261 


739000 


677375 


61625000 


55573264 


60517360 
53676592 
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(2) 


^.^|.i^-3^.1.536L 


3x300* 

3(300x7) 

7* 


270000 
6300 

49-1 

276349  [ 
6349  J 

28274700 
18420 

28293124  I 
18424  J 
3  X  3072*  -  28311562 


3  X  3070» 

3(3070x2) 

2« 


29.000(3.0722 
27 


2000000 


1934443 


66557000 


56586248 


89707520 
56623104 


(3) 


3x200« 

3(200x2) 

22 


8.333^333(2.0274 

8 


120000 
1200 

i] 

121204  \ 

1204  J 

12241200 

42420 

49^ 

12283669  I 

42469  J 

3  X  2027*  - 12326187 


3  X  2020* 
3(2020x7) 

7* 


333333 


242408 


90925333 


85985669 


49396643 
44304748 


TEACHEES     EDITION. 


385 


14.  Find  tihe  cube  root  of  5 ;  f ;  7f ;  }  to  four  places  of  decimals. 

(1) 

6.000(1.7099 

1 

3xl0»-300     I      4000 

3(10x7)  =  210 

7«=   49-1 


569  V 
259  J 


3913 


3  X  1700*  =  8670000 
8(1700x9)=     45900 

9«  - 81  ^ 

8715981  [ 
45981 J 
3  X  1709«  =  8762043 


87000000 


78443829 


86661710 
78858387 


(2) 


0.555^655(0.8221 
612 


3X80* 

8(80  X  2) 

2« 


19200 
480 

4 

19684 

484 

3  X  82«  =  20172 


43556 


39368 


41875 
40344 


15315 


(3) 


3xl0» 

3(10x9) 

9« 


3xl90« 
3(190x6) 


300 
270 
_81 
651 
351 


} 


7.600(1.966 
1 


6600 


5869 


108300 
3420 

36-1 

111766  I 
3456  i 


3  X  196«  -  116248 


741000 


670636 


704640 
691488 
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W 


O.76(K00(y0OO  (0.9085 
729 


3  X  900» =  2430000 
3(900x8)-     21600 

8««., 64 1 

2451664  I 
21664  J 
2473392 


21000000 


19613312 


13866880 
12366960 


/ 


16.  Find  the  entire  surface  of  a  cube  the  volume  of  which 
14  cu.  ft.  705.088  en.  in. 


14  cu.  ft.  705.088  cu.  in. 

X  1728 

24192  cu.  in. 

705.088 

24897.088  cu.  in 

24^897^88  (29.2  in 

8 

3  X  20»  =  1200 

16897 

3(20x9)=  540 

9»-  81-1 

1821  i 

16389  • 

621 J 

508088 

3  X  290« «  252300 

3(290x2)-  1740 

2«-    4 

• 

254044 

508088 

29.2 

X29.2 

852.64  sq.  in.  in  each  face. 

6 

144)5115.84  sq.  in. 

35  sq.  ft.  75.84  eq.  in. 
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Exercise  LXXIX. 

1.  If  the  diameter  of  the  moon  be  reckoned  at  2000  mi.,  and  that 
of  the  earth  at  8000  mi.,  find  the  ratio  of  the  surface  of  the  moon  to 
that  of  the  earth.  Also,  find  the  ratio  of  the  volume  of  the  moon  to 
that  of  the  earth. 

2000»:8000«=-l«:4»-l:16.  (1)  Ans. 
2000»:8000»  =  1»:4»-1:64.  (2)  Ans. 

2.  If  the  diameter  of  the  earth  be  reckoned  at  8000  mi.,  that  of 
Jupiter  at  84,000  mi.,  and  that  of  the  sun  at  880,000  mi.,  find  the 
ratios  of  their  volumes. 

8000» :  84000* :  880000"  =  2» :  21» :  220»  -  8  :  9261 :  10648000.  Am. 


3.  If  the  diameters  of  two  circles  be  20  in.  and  40  in.  respectively, 
find  the  ratio  of  their  circumferences  and  the  ratio  of  their  surfaces. 

20  :  40  «  1 :  2. 
20»  :  40«  =  1» :  2*  =  1 ;  4.  Ans. 

4.  If  the  areas  of  two  circles  be  8000  sq.  in.  and  36,000  sq.  m. 
respectively,  find  the  ratio  of  their  diameters  to  the  nearest  thou- 
sandth of  an  inch. 

y/S006 :  V36000  -  Vi:  VTs  =  2  :  4.242  -  1 :  2.121.  Ans. 


6.  If  the  volumes  of  two  spheres  be  100  cu.  in.  and  1000  cu.  in. 
respectively,  find  the  ratio  of  their  diameters  to  the  nearest  thou* 
sandth  of  an  inch. 

y/M:  \/m6  »  \/l :  VTO  =  1 :  2.154.  Ana. 


6.  If  two  stacks  of  hay  of  the  same  shape  contain  4  t.  6  cwt.  and 
1 1.  8  cwt.  respectively,  find  the  ratio  of  their  heights. 

v^86 :  v^  -  4.414 :  3.037  -  1 : 0.688.  Ant. 
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7.  If  an  ox  7  ft.  in  girth  weigh  1500  lbs.,  what  will  be  the  girth 
of  a  similar  oz  weighing  2500  lbs.  ? 

y/T50d :  v^2500 : :  7  ft. :  what? 

\^1:  v^HM '^^ft-rwhat? 

1:1.186:  :7  ft.:  what? 

1 :  1.186 :  :  7  ft. :  8.3  ft.  Ans. 

8.  The  surface  of  a  pyramid  is  560  sq.  in.  What  is  the  sarface  of 
a  similar  pyramid  whose  volame  is  27  times  as  great  ? 

\^ :  V^  - 1 :  3. 

1*  :  3» : :  560  sq.  in. :  what? 

1:9::  560  sq.  in. :  5040  sq.  in.  Ans. 

9.  The  volume  of  a  pyramid  is  1331  cu.  in.  What  is  the  volame 
of  a  similar  pyramid  whose  surface  is  4  times  as  great  ? 

VT  :  Vi  =- 1 :  2. 

1»:2»::1331  cu.  in.:  what? 

1:8::  1331  cu.  m. :  10648  cu.  in.  Ans. 

10.  If  a  well-proportioned  man  5  ft.  10  in.  high  weigh  160  lbs., 
what  should  a  man  6  ft.  high  weigh,  to  the  nearest  tenth  of  a  pound? 
What  should  be  the  height,  to  the  nearest  tenth  of  an  inch,  of  a  man 
weighing  210  lbs.  ? 

6  ft.  10  in.  -  70  in.        6  ft.  -  72  in. 

70»  :  72»  ::  160  lbs. :  what? 

343000 :  373248  : :  160  lbs. :  174.1  lbs.  (1)  Ant. 

Vm-.  v^^::  70  in.:  what? 
5.43  :  5.95  : :  70  in. :  76.6  in. 
76.6  in.  -  6  ft.  4.6  in.  (2)  Ana. 

11.  A  three-gallon  jug  and  a  one-gallon  jug  are  of  the  same  shape 
What,  to  the  nearest  tiiousandth,  is  the  ratio  of  their  diameters  ? 

v^:  v^-1.443:l-l:0.693.  Aru. 
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12.  Two  hills  have  exactly  the  same  shape;  one  is  900  ft.  high, 
the  other  1200  ft.  Find  the  ratio  of  their  surfaces,  and  also  the  ratio 
of  their  volames. 

900»:1200»»3«:4»  =  9:16.  (1)  Am. 
900»:1200»-3»:4»  =  27:64.  (2)  Aru. 

13.  A  ball  3  in.  in  diameter  weighs  4  lbs. ;  another  ball  of  the 
same  metal  weighs  9  lbs.  Find  the  diameter  of  the  second  ball  to 
the  nearest  thousandth  of  an  inch. 

V^ :  v^ : :  3  in. :  what  ? 

1.587  :'2.080 : :  3  in. :  3.931  in.  Ana. 

14.  If  Apollo's  altar  were  a  perfect  cube  10  ft.  on  a  side,  what,  to 
the  nearest  hundredth  of  an  inch,  would  be  the  dimensions  of  a  new 
cubical  altar  containing  twice  as  much  stone  ? 

10  X  10  X  10  =  1000  cu.  ft. 
2  X  1000  =  2000  cu.  ft. 

\^l000:  v^2000  : :  10 :  what? 
10 :  12.599  : ;  10 :  12.599  ft 
12.599  ft.  -  12  ft.  7.19  in.  Ana. 

15.  A  man  standing  40  ft.  from  a  building  24  ft.  wide  observed 
that,  when  he  closed  one  eye,  the  width  of  the  building  hid  from 
view  90  rods  of  fence  which  was  parallel  to  the  width  of  the  build- 
ing.   Find  the  distance  from  the  eye  of  the  observer  to  the  fence. 

24:40::90rds. -.what? 

24 :  40 : :  90  rds. :  150  rds.  Am. 

16.  A  bushel  measure  and  a  peck  measure  are  of  the  same  shape. 
Find  the  ratio  of  their  heights. 

1  bushel «  4  pecks. 

v^:  v^  =  1.587: 1  -  1 : 0.63.  Am. 
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Exercise  LXXX. 

Given:  log  2-0.3010;  log  3-0.4771;  log  5  =  0.6990;  log 
7  -  0.8451. 

Find  the  logarithms  of  the  following  numhers  hy  resolving  the 
numbers  into  factors,  and  taking  the  snm  of  the  logarithms  of  the 
factors. 


1. 

log  6  =  log(2x3) 

-log  2  + log  3. 
log  2  =  0.3010 
log  3  =  0.4771 


0.7781.  Am. 

2. 

log  16  -  log  (3  X  5) 

—  log  3  +  log6. 
log  3  =  0.4771 
log  5-0.6990 

1.1761.  An$. 

3. 

log  21  =  log  (3x7) 

=  log  3  +  log  7. 
log   3  =  0.4771 
log   7  =  0.8451 


1.3222.  Ans. 


log  14 

log  2 
log  7 


log  (2x7) 
log  2  + log  7. 
0.3010 
0.8451 

1.1461.  An$. 


log  35 

log  5 
log  7 


6. 

log  (5X7) 
log  5+ log  7. 
0.6990 
0.8451 


log  9 

log  3 
log   3 


log  8 

log  2 

log  2 

log  2 


1.5441.  An8. 

6. 

log  (3  X  3) 
log  3  + log  3. 
0.4771 
0.4771 

0.9542.  Ant, 

7. 

log(2x2x2) 

log2  +  log2  +  log2. 

0.3010 

0.3010 

0.3010 


log  49 

log  7 
log  7 


0.9030.  Ans. 

8. 

log  (7x7) 
log  7  + log  7. 
0.8451 
0.8451 


1.690^.  Aru. 
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9. 

13. 

log 

25 -log (5x5) 

log  12  =  log(2x2x3) 

=»  log  5  +  log  5. 

=  log2  +  log2  +  log3. 

log 

5  =  0.6990 

log    2  =  0.3010 

log 

6  -  0.6990 

log    2  =  0.3010 

1.3980.  Ana. 

log    3-0.4771 

1.0791.  Am. 

10. 

14. 

log 

30-log(2x3x5) 

log  60  =  log(2x  2x3x5) 

log 
log 

-log2  +  log3+log5. 

2  =  0.3010 

3  -  0.4771 

-log2  +  log2  +  log3 
+  log  5. 
log    2  =  0.3010 

log 

6  -  0.6990 

log    2  =  0.3010 

1.4771.  Ans, 

log    3  =  0.4771 
log    5-0.6990 

1.7781.  Am. 

11. 

log 

42  =  log(2x3x7) 

15. 

log 
log 

=  log2  +  log3  +  log7. 

2  =  0.3010 

3  =  0.4771 

log  75  =  log(3x5x5) 

=  log  3  +  log  5  +  log  5. 
log    3  =  0.4771 

log 

7  -  0.8451 

log    5  =  0.6990 

1.6232.  Atu, 

log    5-0.6990 

1.8751.  Am. 

12. 

log420  =  log  (2x2x3x5x7) 

16.               * 

-log2  +  log2+log3 

log  7.5  =  log  (5  x  5  X  3  X  0.1) 

■flog  5  + log  7. 

-log5  +  log5  +  log3 

log 

2  -  0.3010 

+  log0.L 

log 

2  -  0.3010 

log    5  =  0.6990    ' 

log 

3  =  0.4771 

log    5  =  0.6990 

log 

5  =  0.6990 

log    3  =  0.4771 

log 

7  -  0.8451 

log  0.1 -9.0000 -10 

2.6232.  Am. 

0.8751.  Am. 
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17. 


log  0.021 


log         3 

log         7 
log  0.001 


log     0.35 


log 
log 
log 


5 

7 

0.01 


log  (3  X  7  X  0.001) 
log  3  +  log  7 

+  log  0.001. 
0.4771 
0.8451 
7.0000  - 10 

8.3222  - 10.  An$. 

18. 

log  (5  X  7  X  0.01) 
'  log  5  +  log  7 

+  log  0.01. 
0.6990 
0.8451 
8.0000  - 10 


21. 

log  0.05  =  log  (5x0.01) 
=  log  5  + log  0.01. 
0.6990 
8.0000  - 10     ■ 


9.5441  - 10.  Ana. 

19. 

log(5x  7x0.0001) 
log6  +  log7 

+  log  0.0001. 
0.6990 
0.8451 
6.0000  - 10 

7.5441  - 10.  Ana. 

20 

log  0.004  -  log  (2  X  2  X  0.001) 
=  log  2  +  log  2 

+  log  0.001. 
0.3010 
0.3010 
7.0000  - 10 


log  0.0035 


log         5 

log         7 
log  0.0001 


log  2 

log  2 

log  0.001 


7.6020-10.  Am. 


log      5 
log  0.01 


log  12.5 


log  5 

log  5 

log  5 

log  0.1 


8.6990  - 10.  Ant, 

22. 

log(5x5x  5x0.1) 
log5  +  log5  +  log5 

+  log  0.1 
0.6990 
0.6990 
0.6990 
9.0000  - 10 


log  1.25 


log  5 
log  5 
log  5 
log  0.01 


1.0970.  Ana. 

23. 

log  (5  X  5  X  5  X  0.01) 
log  5  +  ]og5  +  log5 

+  log  0.01. 
0.6990 
0.6990 
0.6990 
8.0000  - 10 


0.0970.  Ana. 


log  37.5 


log  3 

log  5 

log  5 

log  5 

log  0.1 


24. 

Iog(3x5x5x5x0.1) 
log3+log5  +  log5 

+  log5+logO.L 
0.4771 
0.6990 
0.6990 
0.6990 
9.0000  - 10 


1.5741.  Ana. 
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25. 

29. 

log 

2.1 -log(3x  7X0.1) 

log 

1.75 -log(5x  5x7x0.01) 

=  log  3+ log  7  + log  0.1. 

=  log  5  +  log  5  +  log  7 

log 

3  =  0.4771 

+  log  0.01. 

log 

7  =  0.8451 

log 

5  -  0.6990 

log 

0.1  -  9.0000  -  10 

log 

5  -  0.6990 

0.3222.  Ans. 

log 

7  -  0.8451 

log 

0.01  -  8.0000  -  10 

26. 

0.2431.  Am. 

log 

16=-log(2x  2x2x2) 

-log2  +  log2  +  log2 

30. 

+  log2 

log 

105  =  log  (3x5x7) 

log 

2  =  0.3010 

=  log3  +  log5+log7. 

log 

2  =  0.3010 

log 

3  -  0.47T1 

log 

2  =  0.3010 

log 

5  =  0.6990 

log 

2  -  0.3010 

log 

7  -  0.8451 

1.2040.  Aru, 

2.0212.  AuB, 

9n, 

31. 

logC 
log 

loor 

)Sm  =  Iog(2x2x2x7x0.001) 
=»  log  2  +  log  2  +  log  2 
+  log  7  + log  0.001. 
2  =-  0.3010 

log  0.0105  -  log  (3x5x7x0.0001) 
-»  log  3  +  log  5  +  log  7 
+  log  0.0001. 

2  =  0.3010 

log 

3  =  0.4771 

log 
log 
logC 

2  =  0.3010 

log 

5  =  0.6990 

7  -  0.8451 

log 

7  =  0.8451 

).001  -  7.0000  - 10 

log  0.0001  =  6.0000 -10 

8.7481  - 10.  Am, 

8.0212  -  10.  Am. 

28. 

32. 

log 

0.63  =  log(3x  3x7x0.01) 

log 

1.05  =  log  (3x5x7x0.01) 

=  log3+log3  +  log7 

=  log  3  +  log  5  +  log  7 

+  log  0.01. 

+  log  0.01. 

log 

3  =  0.4771 

log 

3  =  0.4771 

log 

3  =  0.4771 

log 

5  =  0.6990 

log 

7  -  0.8451 

log 

7  =  0.8451 

log 

0.01  =  8.0000  - 10 

log 

0.01  =  8.0000  - 10 

9.7993  -  10.  Am, 

0.0212.  Am. 
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EXEECISB  LXXXI. 

Given :    log  2  =  0.3010 ;    log  3  -  0.4771 ;    log  5  =-  0.6990;  log  7 
0.8451. 

Find  logarithms  of  the  following : 

1.  log  2»  =  3  X  log  2  =  3  X  0.3010  =  0.9030.  Aru, 

2.  log  5a  =  2  X  log  5  =  2  X  0.6990  =  1.3980.  Ans. 

3.  log  7*  -  4  X  log  7  -  4  X  0.8461  -  3.3804.  Aru. 

4.  log  3»  -  8  X  log  3  =  8  X  0.4771  =  3.8168.  Ans. 

5.  log  7»  =-  3  X  log  7  =  3  X  0.8451  =  2.5363.  Ans. 

6.  log5*  =  6xlog5  =  5x  0.6990  =  3.4950.  Am, 

7.  log  2s   -    J  of  log  2  =    i  of  0.3010  -  0.1003.  Ans. 

8.  log5i    =    i  of  log  5=    i  of  0.6990  =  0.3495.  ilm. 

9.  log  3i    =    J  of  log  3  -    }  of  0.4771  =  0.0596.  Ans. 

10.  log7i    -    i  of  log  7-    i  of  0.8451  =  0.1690.  ^n«. 

11.  log  5i   =    J  of  log  6=   i  of  0.6990  =  0.1398.  Ans. 

12.  log  7tV  =  ^  of  log  7  =  tV  o^  0-8401  =  0.0768.  Ans. 

13.  log  2i    =    f  of  log  2  =    J  of  0.3010  =  0.2258.  Ans. 

14.  logs*   -   }  of  log 6-   J  of  0.6990  -  0.4660.  iln*. 

15.  log3f   -    f  of  log  3=    f  of  0.4771  =  0.2046.  ilrw. 

16.  log  7*   -    J  of  log  7  -   i  of  0.8451  =  0.2415.  Ans. 

17.  log  5*    =   f  of  log  5-   }  of  0.6990  =  1.1650.  ilrw. 

18.  log  3 A  =  ^9j  of  log  3  -  ^r  of  0.4771  -  0.3904.  Ans. 
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19. 

logTi   = 

J  of  log  7 

20. 

logs*   « 

}  of  log  3 

21. 

log  5*   - 

J  of  log  5 

22. 

log  2"^^  = 

V^  of  log  2 

23. 

log5i   = 

}  of  log  5 

24. 

logr'f^ 

^f  of  log? 

25. 

log  21 J  - 

'}  of  log  21 

i  of  0.8451  =  2.9579.  An$. 

i  of  0.4771  =  0.6361.  Am. 

i  of  0.6990  -  2.4465.  Ans. 

-If  of  0.3010  -  0.4730.  Ayis. 

}  of  0.6990  =  0.5243.  Ans. 

V^  of  0.8451 -1.3280.  iirw. 

Joflo^g(3x7) 

}  of  (0.4771  +  0.8451) 

}  of  1.3222  =1.1569.  Ana. 


Exercise  LXXXII. 

Given  :    log  2  =  0.3010 ;    log  3  «  0.4771 ;    log  5  =  0.6990 ;    log  7 
0.8451. 

Find  logarithms  for  the  following  quotients  : 


1. 

log  f  =  log  2+colog  5  - 10. 

log  2  -  0.3010 

colog5- 10  =  9.3010 -10 

9.6020-10.  Am. 


log 
log 
colog  7 


2 
10 


2. 

log  2+colog  7—10. 

0.3010 

9.1549-10 


log 
log 
colog  5 


* 
3 

10 


9.4669-10.  Am. 

3. 

log3+colog5— 10. 

0.4771 

9.3010  -  10 

9.7781  -  10.  Am. 


log  f  =  log  3+colQg  7-10. 

log  3  -  0.4771 

colog  7  -  10  =  9.1549  -  10 

9.6320  - 10.  Am. 

6. 

log  ^  «=  log  6+colog  7—10. 

log  5  -  0.6990 

colog  7  - 10  -  9.1549  - 10 

9.8539  - 10.  Am. 

6. 

log  {  =  log  7 +colog  5  - 10. 

log  7  =  0.8451 

colog  5  -  10  -  9.3010  -  10 


0.1461.  Am. 
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log 
log 
colog  3 


5 
10 


log 
log 
colog  2 


t 

5 

10 


7. 

log  5+ colog  3— 10. 

0.6990 

9.6229  - 10 

0.2219.  Ana. 

8. 

log  5+ colog  2-10. 

0.6990 

9.6990  - 10 


log 
log 
colog  3 


i 

7 
10 


0.3980.  Ans. 

9. 

log  7+ colog  3-10. 

0.8461 

9.6229  - 10 

0.3680.  AnB, 


log  } 

log  7 

colog  2 -10 


log 

log  3 

colog  2 -10 


10. 

■  log  7+ colog  2-10. 
0.8451 
9.6990  - 10 

0.5441.  Ant. 

11. 

Iog3+colog2-10. 

0.4771 
9.6990  - 10 


log 


_7_ 
0.5 

log  7  = 

cologO.6-10 


0.1761.  Ant. 

12. 

'Iog7+colog0.5-10. 

'  0.8451 
10.3010  - 10 

1.1461.  Ant. 


log        '-f 

log        0.05 
colog  3-10 


13. 

log  0.06  + colog  3 

8.6990  - 10 
9.5229  - 10 


-10. 


log 


0.006 
2 

log      0.005 
colog  2-10 


8.2219-10.  Am. 

14. 

log  0.006  + colog  2 

7.6990  - 10 
9.6990  - 10 


-10. 


log 


0.07 


7.3980  - 10.  Ant. 


16. 

-  log  0.07  +  colog  5  - 10. 


log        0.07  -  8.8451  - 10 
colog  6  - 10  -  9.3010  - 10 


8.1461  - 10.  Ant, 
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16. 

log 

log 
colog 

—  =  log  5  +  colog  0.07  - 10. 

5-   0.6990 
0.07  - 10  -  11.1549  - 10 

1.8639.  Ana. 

17. 

log 

log 
colog  ( 

j^  -  log3  +  colog0007- 10. 

3-  0.4771 
3.007-10  =  12.1549-10 

2.6320.  Ana, 

18. 

log 

^^  =  log  0.003  +  colog  7  - 10. 

log 
colog 

0.003  =  7.4771  - 10 
7  -  10  -  9.1549  - 10 

6.6320  - 10.  Ana. 

19. 

log            1^  -  log  0.05  +  colog  0.003  - 10. 

log              0.05-   8.6990-10 
colog  0.003  -  10  -  12.5229  - 10 

1.2219.  Ana. 

20. 

log 

log 
colog 

^^  -  log  0.007  +  colog  0.02  -  10 

0.007-   7.8451-10 
0.02  - 10  =  11.6990  - 10 

9.5441  - 10.  Ana. 
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21. 

log 

^•^^  -  log  0.02  +  colog  0.007  - 10. 
0.007        ^ 

log 

0.02-   8.3010-10 

cologi 

).007  - 10  =  12.1549  - 10 

0.4669.  Ans, 

22. 

log 

2^ -log0.005  + colog  0.07  10. 
0.07 

log 

0.005-   7.6990-10 

colog 

0.07-10-11.1549-10 

8.8639  - 10.  Ans. 

23. 

log 

^•^^  =  log  0.03  + colog  7     10. 

log 

0.03  -  8.4771  -  10 

colog 

7  - 10  -  9.1549  - 10 

7.6320-10.  Ans. 

24. 

log 

0.0007  _  i^g  Q  QQQ7  ^  ^Qi^jg  Q  2  -  la 

log 

0.0007    -   6.8461-10 

colog 

0.2  - 10  -  10.6990  - 10 

7.5441  - 10.  Ana. 

26. 

log 

0-02»  _  iQg  0  02«  +  colog  3»  -  la 

log 

0.02«  -  6.6020  - 10 

colog 

38 « 10  =  8.5687  - 10 

5.1707  - 10.  Ans. 
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26. 

log  ^  =  log  3«  +  colog  0.02'  -  10. 

log  3»=    1.4313 

colog  0.02«  -  10  =  13.3980  -  10 

4.8293.  Ans. 


27. 

log  ^  =  log  T'^  colog  0.02«- 10. 

log  7»=   2.5353 

colog  0.02*  -  10  =  13.3980  -  10 

5.9333.  Am, 


28. 

log  ^  =  log  0.07»  +  colog  0.003»  -  10. 

log  0.073=   6.5353-10 

colog  0.003*  -  10  =  17.5687  - 10 

4.1040.  Ans, 


29. 

log  9:^  =  log  0.005«  +  colog  7»  -  10. 

log  0.005«  =  5.3980 -10 

colog        7»  -  10  =  7.4647  -  10 

2.8627  - 10.  Ans. 


30. 

log  — ^  =  log  7'  +  colog  0.005«  - 10. 

log  7»=    2.5353 

colog  0.005«  -.  10  =  14.6020  -  10 

7.1373.  Ans, 
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EXBBCISB   LXXXIII. 

Find  Ic^aritbntB  of  the  following  namben. 

1. 

log  70  =  1.8451.  Ant. 

2. 

loglOl- 2.0043.  Ant. 

3. 

log  333  »  2.5224.  Am. 

4. 

log    3491  =.  3.5428  +  (A  of  13)  -  35429.  .An*. 

6. 

]8e6=3.2695  +  {Aof23)  -3.2709.  .dm. 

6. 

6897  =  3.8382  +  (-fi,  of  6)     -  3.8386.  An. 

7. 

9901  -  3.B956  +  (A  of  5)     -  3.9967.  Am. 

log    4389  -  3.6415  +  (A  of  10)   -  3.6424.  -In*. 

e. 

log    nil  -  3,0463 +  (i^  of  39)  -3.0467.  ilm. 
10. 

log  58343  -  4.7667  +  (^  of  7)  -  4.766a  Am. 

11. 
log  77860  -  4.8910  +  {f^  of  5)   -  4.8913.  Ant. 

12. 

30127  -  4.4786  +  (A^  of  14)  -  4.4790.  Am 

13. 

log  730.84- 2.8633 -i-(A^  of  6]   -2.8638.  Jni. 
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14. 

log  0.008765  =  7.9425  +  (A  of  5)  - 10  -  7.9428  - 10.  Ant. 

15. 

log     8.0808  =  0.9074  +  (^  of  5)  =  0.9074.  Am. 

16. 

log     5.0009  =  0.6990  +  {^  of  8)  -  0.6991.  Ans. 

17. 

log  0.3769  =  9.5752  +  (A  of  11)  - 10  -  9.5762  - 10.  Am. 

18. 

log  0.070707  -  8.8494  +  (yj^  of  6)  - 10  =  8.8494  - 10.  Am. 

19. 

log  0.03723  -  8.5705  +  (A  of  12)  - 10  =.  8.5709  - 10.  Am. 

20. 

log     98.871  - 1.9948  +  {^  of  4)  -  1.9951.  Am. 

21.  Find  antilog  3.9017. 

The  number  correspoDding  to  the  mantissa  9015  is  7970. 
The  number  corresponding  to  the  mantissa  9020  is  7980. 
The  difference  between  these  numbers  is  10, 
and  7970  +  J  of  10  =  7974.  Am. 

22.  Find  antilog  1.2076. 

The  number  corresponding  to  the  mantissa  2068  is  1610. 
The  number  corresponding  to  the  mantissa  2095  is  1620. 
The  difference  between  these  numbers  is  10, 

and  1610  +  ^ft.  of  10  =  1613. 

Therefore,  the  number  required  is  16.13.  Ans. 

23.  Find  antilog  0.4442. 

The  number  corresponding  to  the  mantissa  4440  is  2780. 
The  number  corresponding  to  the  mantissa  4456  is  2790. 
The  difference  between  these  numbers  is  10, 

and  2780  +  ^  of  10  =-  2781. 

Therefore,  the  number  required  is  2.781.  Am. 
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24.  Find  antilog  1.0090. 

The  number  corresponding  to  the  mantipsa  0086  is  1020. 
The  number  correspionding  to  the  mantissa  0128  is  1030. 
The  difference  between  these  numbers  is  10, 

and  1020  +  :^  of  10  -  1021. 

Therefore,  the  number  required  is  10.21.  Ant, 

26.   Find  antilog  2.9850. 

The  number  corresponding  to  the  mantissa  9850  is  9660. 
Therefore,  the  number  required  is  966.  Ans, 

26.  Find  antilog  4.5388. 

The  number  corresponding  to  the  mantissa  5378  is  3450. 
The  number  corresponding  to  the  mantissa  5391  is  3460. 
The  difference  between  the  numbers  is  10, 
and  3450  +  |J  of  10  -  3468. 

Therefore,  the  number  required  is  34,580.  An$, 

27.  Find  antilog  0.8550. 

The  number  corresponding  to  the  mantissa  8549  is  7160. 
The  number  corresponding  to  the  mantissa  8555  is  7170. 
The  difference  between  these  number  is  10, 
and  7160  +  J  of  10  =  7162. 

Therefore,  the  number  required  is  7.162.  Aru, 

2a  Find  antilog  9.9992  -  10. 

The  number  corresponding  to  the  mantissa  9991  is  9980. 
The  number  corresponding  to  the  mantissa  9996  is  9990. 
The  difference  between  these  numbers  is  10, 

and  9980  +  i  of  10  -  9982. 

Therefore,  the  number  required  is  0.9982.  Aru. 

29.   Find  antilog  8.7324  -  10. 

The  number  correBponding  to  the  mantissa  7324  is  5400. 
Therefore,  the  number  required  is  0.0540.  Ant. 
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30.  Find  antilog  9.6556  - 10. 

The  number  corresponding  to  the  mantissa  5651  is  3590. 
The  number  corresponding  to  the  mantissa  5563  is  3600. 
The  difference  between  these  numbers  is  10, 
and  3590  +  ^^  of  10  -  3593. 

Therefore,  the  number  required  is  0.3593.  Ans, 

31.  Find  antilog  6.0216  - 10. 

The  number  corresponding  to  the  mantissa  0212  is  1050. 
The  number  corresponding  to  the  mantissa  0253  is  1060. 
The  difference  between  these  numbers  is  10, 
and  1050  +  ^  of  10 -1051. 

Therefore,  the  number  required  is  0.0001051.  Ans. 

32.  Find  antilog  7.0080  -  10. 

The  number  corresponding  to  the  mantissa  0043  is  JIOIO. 
The  number  corresponding  to  the  mantissa  0086  is  1020. 
The  difference  between  these  numbers  is  10, 
and  1010  +  H  of  10  =  1019. 

Therefore,  the  number  required  is  0.001019.  Ans, 

33.  Find  by  logarithms  the  product  948.22  X  0.4387. 

log   948.22  -  2.97H9 
log  0.4387  =  9.6422-10 

2.6191  -log 416.  Ans, 

84.  Find  by  logarithms  the  product  1.9704  X  0.0786. 

log   1.9704-0.2946 
log  0.0786-8.8954-10 

9.1900  ~  10  -  log  0.1549.  Am. 

36.  Find  by  logarithms  the  product  380.25  X  0.00673. 
log  380.25-2.5801 
log  0.00673  -  7.82H0  - 10 

0.4081  -log 2.559.  Ans. 
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36.  Find  by  logarithms  the  product  216.21  x  0.76312. 

log   216.21  =  2.3349 
log  0.76312  =  9.8826 -10 

2.2175  =  log  165.  Ans. 

37.  Find  by  logarithms  the  product  0.56127  X  1.2312. 

Iog0.56127  =  9.7492 -10 
log   1.2312-0.0903 

9.8395  -  10  =  log  0.691.  Ana, 

38.  Find  by  logarithms  the  product  0.86311  X  56.371. 

log  0.86311  =9.9361-10 
log   56.371  =  1.7511 

1.6872  -log 48.67.  Ana. 

39.  Find  by  logarithms  the  product  59.795  x  0.7955. 

log   59.795-1.7767 
log  0.7955  =  9.9007-10 

1.6774  -  47.68.  Am. 

40.  Find  by  logarithms  the  product  270.05  x  0.0087. 

log  270.05  =  2.4315 
log  0.0087  =  7.9395-10 

0.3710  -log 2.349.  Ans, 

41.  Find  by  logarithms  the  product  11.163  X  0.3333. 

log   11.163  =  1.0478 
log  0.3333  =  9.5228-10 

0.5706  =  log  3.721.  Am. 

42.  Find  by  logarithms  the  product  777.78  X  0.0787. 

log   777.78  =  2.8909 
log   0.0787-8  8960-10 

1.7869  -log 61.21.  Ans. 
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43.  Find  by  logarithms  the  product  2.6537  X  0.2313. 

log   2.6537  =  0.4238 
log  0.2313  =  9.3642^10 

9.7880  - 10  =  log  0.6137.  Arw. 

44.  Find  by  logarithms  the  product  37.587  X  12.371. 

log  37.687  =  1.5750 
log  12.371 « 1.0924 

2.6674  -log 464.9.  Am. 

46.  Find  by  logarithms  the  product  89.313  x  2.3781. 
log  89.313  =  1.9510 
log  2.3781  =  0.3762 

2.3272         -log 212.4.  Ans. 

46.  Find  by  logarithms  the  product  9.1766  X  0.00089. 

log  9.1765  =  0.9627 
log  0.00089  -  6.9494  -  10 

7.9121  - 10  -  log  0.008168.  Am. 

47.  Find  the  quotient  of  ?5:^. 

^  13.045 

log     56.407  =  1.7513 
colog  13.045  =  8.8846  -  10 

0.6359  =  log  4.324.  Am. 

48.  Find  the  quotient  of  §^L25. 

^  3079.8 

log     857.06  -  2.9330 
colog3079.8  =  6.5114 -10 

9.4444 -10  =  log  0.2783.  Am, 

49.  Find  the  quotient  of  5:52^- 

598.6 

log     0.9387  =  9.9726  -  10 
colog   698.6  =  7.2229-10 

7.1955  -  10  =  log  0.001569.  Am. 
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60.   Find  the  quotient  of  » 

log       3069=    3.4870 
colog  0.7891  =  10.1028  -  10 


3.5898         -log 3889.  Am, 


«;^     t:i-  J  XV  r     *    f  75.46  X  0.0765 

61.   Find  the  quotient  of  ,3  q,  ^  ^,^^^' 

log       75.46  =.  1.8777 
log     0.0765  -  8.8837  -  10 
colog  93.08  =  8.0312-10 
colog  98.071 -8.0084 -10 


6.8010-10   =  log  0.0006324.  iln«. 


I.O    t:.-  jxi.  *•     *    ^  98  X  537  X  0.0079 

62.   Find  the  quotient  of    .,,,^^0  0947  ' 


67309  X  0.0947 

log  98-    1.9912 

log         537-    2.7300 
log    Q.0079-   7.8976-10 
colog  67309=   5.1719-10 
colog  0.0947  -  11.0237  -  10 


8.8144  -  10  -  log  0.06623.  Am. 


314x7.18x8132 


3  quou 

^"^  ^^  519  X  H27  X  3.215 

log 

314  =  2.4969 

log 

7.18  =  0.8561 

log 

8132  =  3.9102 

colog 

519  =  7.2848-10 

colog 

827  =  7.0825  -  10 

colog 

3.215  -  9.4928  -  10 

1.1233            =  log  13.28.  Am, 
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64. 

Find  the  qnotient  of 

212  X  2.16  X  8002 

A 

536  X  351 

X  7.256 

log 

212 

-  2.3263 

log 

2.16 

-  0.3346 

• 

log 

8002 

-  3.9032 

eolog 

536 

-  7.2708  - 

10 

colog 

351. 

-  7.4547  - 

10 

colog 

7.256 

-  9.1393  - 

-10 

0.4288 

-log  2.684. 

Afu. 

65.  Find  by  logarithms  5.06^. 

3  log  5.06  -  3  X  0.7042  -  2.1126 
2.1126 -log  129.6.  Ana, 

66.  Find  by  logarithms  2.501^ 

5  log  2.501  -  6  X  0.3981  =- 1.9905 
1.9905 -log 97.84.  Ans, 

57.  Find  by  logarithms  1.716^ 

7  log  1.716  =  7  X  0.2345  -  1.6415 
1.6415 -log 43.8.  An9. 

58.  Find  by  logarithms  1.178i(». 

10  log  1.178  -  10  X  0.0712  -  0.7120 
0.7120  -  log  5.153.  Am. 

59.  Find  by  logarithms  0.7685«. 

6  log  0.7685  -  6  X  (9.8857  -  10)  -  9.3142  - 10 
9.3142  -  10  -  log  0.2061.  Aru. 

eO.   Find  by  logarithms  0.9611". 

8  log  0.9611  =  8  X  (9.9828  -  10)  ==  9.8624  -  10 
9.8624  -  10  -  log  0.7285.  Am. 
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61.  Find  by  logarithma  0.0231*. 

2  log  0.0231  -  2  X  (8.3636  - 10)  -  6.7272  - 10 
6.7272  - 10  -  log  0.0005336.  Am. 

62.  Find  by  logarithms  0.8567*. 

3  log  0.8667  -  3  X  (9.9329  - 10)  -  9.7987  - 10 
9.7987  - 10  -  log  0.629.  Am. 


63.  Find  by  logarithmB  (f|)«. 

4  log  61     -4x1.7853  -7.1412 

4  colog  73  -  4  X  (8.1367  - 10)  -  2.5468  - 10 


9.6880  - 10  -  log  0.4876.  Am, 


64.  Find  by  logarithms  (11)^. 

3  log     13-3x1.1139  -3.3417 

3  colog  71  -  3  X  (8.1487  - 10)  -  4.4461  - 10 


7.7878  - 10  -  log  0.006134.  Am. 


66.  Find  by  logarithms  (J^)». 

5  log     16  -  5  X  1.2041  -  5.0205 

5  colog   9  -  5  X  (9.0468  - 10)  -  5.2290  - 10 


0.2495         -  log  17.76.  iln* 

66.  Find  by  logarithms  (^)*. 

3  log     35  -  3  X  1 .6441  -  4.6323 

3  colog  4  -  3  X  (9.3979  - 10)  -  8.1937  ~  10 

2.8260         -log 699.9.  Ant. 

67.  Find  by  logarithms  (5,*^)*. 

2  log     60  -  2  X  1.7782  -  3.5564 

2  colog  11  -  2  X  (8.9686  - 10)  -  79172-10 

1.4736  -log 29.76.  Ans. 
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68.  Find  by  logarithms  (4^)". 

3  log     128  -  3  X  2. 1072  -  6.3216 

3  colog   31  -  3  X  (8.6086  - 10)  «  5.5258  - 10 


1.8474         -  log  7037.  Am, 


69.  Find  by  logarithms  (2ff )•. 

5  log     103  =  5  X  2.01 28  -  10.0640 

5  colog   37  -  5  X  (8.4318  - 10)  -   2.1590-10 


2.2230  -log  167.1.  Ans. 

70.  Find  by  logarithms  (ffj)».„ 

3  log     871  =  3  X  2.9400  -  8.8200 

3  colog  711  -  3  X  (7.1481  - 10)  -  1.4443  -  10 

0.2643  -  log  1.838.  Am, 

71.  Find  by  logarithms  13t. 

Jlog   13-   I  of  1.1139  -  0.3713  -  log  2.351.  ^7M. 

72.  Find  by  logarithms  29^. 

i  log   29  -   J  of  1.4624  -  0.2925  -  log  1.961.  Am, 

73.  Find  by  logarithms  879^. 

^  log  879  -  tV  0^  2.9440  -  0.2944  -  log  1.97.  Am. 

74.  Find  by  logarithms  0.609^. 

log  0609  -  9.7846  - 10 
30.         -  30 

4)39.7846  -  40 

9.9462  -  10  -  log  0.8834.  Am. 

75.  Find  by  logarithms  93.73*. 

J  log  93.73  =-  i  of  1.9719  =  0.9860  -  log  9.683.  Am 
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7a   Find  by  logarithms  21.97*. 

flog  21.97  -  J  of  1.3418  - 1.1182  -  log  13.13.  Aru. 

77,  Find  by  logarithms  7.936f 

f  log  7.935  -  f  of  0.8996  =  0.6426  =-  log  4.391.  AnL 

78.  Find  by  logarithms  0.815^. 

log  0.816 -.9.9112 -10 

3 

29.7336  -  30 
10  -10 


4)39.7336-40 

9.9334  - 10  *  log  0.8578.  Ant. 

79.  What  weight  of  snlphnric  acid,  specific  gravity  1.841,  will  fill 
a  silver  sphere  138'^'"  in  diameter  ? 

log     138»  =  6.4197 
log  0.52.^6  «  9.7190 -10 
log   1.841  =  0.26">0 

*■  Ml  ■  ■  I  —  — 

6.4037 --log 2534000. 
That  is,  2534000«»«»  -  2.o34»'t.  Am. 

80.  What  is  the  area  of  a  circle  13.75  in.  in  diameter? 

log  6.^7")"  =  1.6746 
log  3.1416  =0.4971 

2.1717 -log  148.5. 

That  is,  148.5  sq.  in.  Ana. 

81.  Find  the  depth  of  a  cubical  bin  that  holds  75  bn. 

log         75  - 1.8751 
log  2150.42  -  3.3325 

3)5.2076 
1.7359 -log  54.44. 

That  is,  r)1.44  in.  Ans. 
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82.  Find  the  diameter  of  a  24-lb.  shot,  specific  gravity  7.6. 


log 

24: 

»   1.3802 

log 

1728 

=»   3.2375 

colog 

7.6  = 

=    9.1192- 

-10 

colog 

62.5  = 

-   8.2041- 

10 

colog  0.5236: 

=  10.2810  - 

-10 

3)2.2220 

0.7407  - 

■log 

<- log  5.504. 


That  is,  5.504  in.  An9. 


Exercise  LXXXIV. 

1.  What  number  is  3  less  than  its  square? 

Assume  2.3  and  2.4. 

2.3«  -  2.3  =  5.29  -  2.3  =  2.99,  an  error  of  -  0.01. 

2.4«  -  2.4  =  5.76  -  2.4  -  3.36,  an  error  of  +  0.36. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difftrenc* 

of  the  errors  is  0.37. 
Hence,  error  of  2.3  -.  0.1 : :  0.01 :  0.37, 
or,  error  of  2.3  :  0.1 : :  1 :  37. 

1x0.1 


Therefore,  the  error  of  2.3  = 
2.3  +  0.0028  =  2.3028.  Ans. 


37 


0.0028. 


2.  A  flag-staff  50  ft.  high  broke,  and  the  top  falling  over  rested 
one  end  on  the  stump  and  the  other  17  ft  from  its  base.  How  high 
was  the  stump? 

Assume  22  ft.  and  23  ft. 


3>   . 
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22«  +  17*  -  484  +  289  -  773,  an  error  of  - 11. 
23«  +  17*  -  529  +  289  =  818,  an  error  of  +  89. 
The  difference  of  the  assumed  numbers  is  1,  and  the  difference 

of  the  errors  is  100. 
Hence,  the  error  of  22 : 1 : :  11 :  100. 


Therefore,  the  error  of  22  -  i^^  -  0.11. 

100 

22  +  0.111  -  22.11  fl.  Ant. 


3.  What  number  added  to  eight  times  its  reciprocal  is  equal  to  8  T 
Assume  1.1  and  1.2. 

1.1  +  8  X  T^  -  1.1  +  7.273  -  8.373,  an  error  of  +  0.373. 

1.2  +  8  X  -^  =- 1.2  +  6.667  -  7.867,  an  error  of  -  0.133. 

1.2 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.506. 
Hence,  the  error  of  1.1 :  0.1 : :  0.373  :  0.506, 
or,  the  error  of  1.1 :  0.1 : :  373  :  506. 

Therefore,  the  error  of  1.1  =  L><_?13  ^  o.0737. 

506 

1.1+0.0737  =  1.1737.  Am, 


Assume  6.8  and  6.9. 

6.8  +  8  X  i  -  6.8  + 1.177  -  7.977,  an  error  of  -  0.023. 

6.8 

6.9  +  8  X  ;i-  -  6.9  +  1.159  -  8.059,  an  error  of  +  0,059. 

6.9 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.082. 
Hence,  the  error  of  6.8  :  0.1 : :  0.023  :  0.082, 
or,  the  error  of  6.8  :  0.1 : :  23  :  82. 

Therefore,  the  error  of  6.8  =  ^-^^  =  0.028! 

82 

6.8  +  0.028  =  6.828.  Am. 


J 
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4.  Find  a  number  whose  reciprocal  is  equal  to  4  minus  tlie  number. 

Assume  3  and  4. 

J  =  4  _  3,  or  J  =•  1,  an  error  of  +  f . 

J  =  4  —  4,  or  ^  =  0,  an  error  of  •    i. 

The  difference  of  the  assumed  numbers  is  1,  and  the  difference 

of  the  errors  is  {^. 
Hence,  the  error  of  3  : 1 : : } :  |J, 
or,  the  error  of  3 ;  1 : :  8  :  11. 

Therefore,  the  error  of  3  =-  i^  =  0.73. 

3  +  0.73-3.73.  Ans. 


Assume  0.26  and  0.27. 
1 


-  4  -  0.26,  or  3.846  ^  3.74,  an  error  of  -  0.106.  * 
=  4  -  0.27,  or  3.704  -  3.73,  an  error  of  +  0.026. 


0.26 

1 
0.27 

The  difference  of  the  assumed  numbers  is  0.01,  and  the  difference 

of  the  errors  is  0.132. 
Hence,  the  error  of  0.26 :  O.Ol : :  0106  :  0.132, 
or,  the  error  of  0.26  :  0.01 : :  53  :  66. 

Therefore,  the  error  of  0.26  =  ^'^^  ^  ^^  =  0.008. 

66 

026  +  0.008  =  0.268.  Am. 


5.  What  number  is  ten  times  its  own  logarithm  ? 

Assume  1.3  and  1.5. 

1.3  =  10  X  0.1139,  or  1.3  =  1.139,  an  error  of -0.161. 

1.6  =^\0x  0.1761,  or  1.5  =  1.761,  an  error  of  -f  0.261. 

The  difference  of  the  assumed  numbers  is  0.2,  and  the  difference 

of  the  errors  is  0.422. 
Hence,  the  error  of  1.3  :  0.2  : :  0.161 :  0.422, 
or,  the  error  of  1.3  :  0.2 : :  161 :  422. 

Therefore,  the  error  of  1.3  =  ^^'^  ^  ^'^  =  0.07 
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Assame  1.37  and  1.38. 

1.37  - 10  X  0.1367,  or  1.37  =  1.367,  an  error  of  -  0.003. 

1.38  - 10  X  0.1399,  or  1.38  =  1.399.  an  error  of  +  0.019. 

The  difiference  of  the  assumed  numhers  is  0.01,  and  the  difference 

of  the  errors  is  0.022. 
Hence,  the  error  of  1.37 :  0.01 : :  0.003  :  0.022. 
or,  the  error  of  1.37 : 0.01 : :  3  :  ^^ 

Therefore,  the  error  of  1.37  -  ^4;^  -  0-0013. 

22 

Therefore  the  number  is  1.37  +  0.0013  =  1.3713.  Aru, 
The  number  10  also  satisfies  the  conditions. 


6.  What  number  is  double  its  own  cube  root? 

Assume  2.8  and  2.9. 

2'y2!8  -  2.82,  an  error  of  +  0.02. 

2  v^  -  2.85,  an  error  of  -  0.05. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.07. 
Hence,  the  error  of  2.8  :  0.1 : :  0.02 :  0.07, 
or,  the  error  of  2.8  ;  0.1 : :  2 :  7. 

Therefore,  the  error  of  2.8  =  2i2<J  =  0.0284. 

7 

2.8  +  0.0284  =  2.8284.  Ans. 


7.   What  number  exceeds  its  cube  root  by  6J? 

Assume  8.2  and  8.3. 

8.2  -  v^  =  6.184,  an  error  of  -  0.066. 

8.3  -  v^  =  6.275,  an  error  of  +  0.025. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.091. 
Hence,  the  error  of  8.2 :  0.1 : :  0.066  :  0.091, 
or,  the  error  of  8.2 ;  0.1 : :  66  :  91. 

Therefore,  the  error  of  8.2  -  ^'^^  ^^  =  0.072. 

8.2  +  0.072  =  8.272.  Ans. 
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8.  What  is  the  number  which  added  to  its  own  square  makes  11  ? 

Assume  2.8  and  2.9. 

2.8  +  2.8«  =  10.64,  an  error  of  -  0.36. 

2.9  +  2.9*  =  11.31,  an  error  of  +  0.31. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.67. 
Hence,  the  error  of  2.8  :  0.1 ; :  0.36 :  0.67, 
or,  the  error  of  2.8  :  0.1 : :  36  :  67. 

Therefore,  the  error  of  2.8  -  2l2L§5  -  0.054. 

67 

2.8  +  0.054  =  2.854.  Ans, 


9.  What  is  the  number  which  multiplied  by  10  makes  8  more  than 
the  square  of  the  number? 

Assume  9.1  and  9.2. 

10  X  9.1  -  9.1«  +  8,  or  91  -  90.81,  an  error  of  -  0.19. 

10  X  9.2  =  9.2*  +  8,  or  92  =.  92.64,  an  error  of  +  0.64. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.83. 
Hence,  the  error  of  9.1 :  0.1 : :  0.19 :  0.83 
or,  the  error  of  9.1 :  0.1 : :  19  :  83. 

Therefore,  the  error  of  9.1  -  2J_><i2  -  0.023. 

83 

9.1  +  0.023  -  9.123.  Ans. 


Assume  0.87  and  0.88. 

10  X  0.87  -  0.87*  +  8,  or  8.7  =»  8.7569,  an  error  of  +  0.0569. 
10  X  0.88  «  0.88*  +  8,  or  8.8  =  8.7744,  an  error  of  -  0.0256. 
The  difference  of  the  assumed  numbers  is  0.01,  and  the  diffei^ 

ence  of  the  errors  is  0.0825 
Hence,  the  error  of  0.87  :  0.01 : :  0.0569 :  0.0825, 
or,  the  error  of  0.87  :  0.01 : :  569  :  825. 

Therefore,  the  error  of  0.87  -  ^'^\^^  -  0.0069. 
0.87  +  0.0069  =  0.8769.  Ans. 
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10.   A  certain  number  u  equal  to  the  sum  of  J  its  own  cube  plus 
^  its  own  square.    What  is  the  number  ? 

Assume  1.81  and  1.82. 

Ml!  +  Ml!  -  1.8073,  an  error  of  -  0.0027. 
6  4 

M?  +  M?!  «  1.8329,  an  error  of  +  0.0128. 
6  4 

The  difference  of  the  assumed  numbers  is  0.01,  and  the  differ- 
ence of  the  errors  is  0.0156. 
Hence,  the  error  of  1.81 :  0.01 : :  0.0027 :  0.0156, 
or,  the  error  of  1.81 :  0.01 : :  9 :  52. 

Therefore,  the  error  of  1.81  -  ^'^^^  ^  -  0.0017. 

1.81  +  0.0017  -  1.8117.  Am. 


11.  What  number  is  equal  to  its  square  minus  three  times  its 
loi^arithm  ? 


'o' 


Assume  1.1  and  1.2. 

1.1«  _  3  X  0.0414  -  1.0858,  an  error  of  -  0.0142. 

1.2*  -  3  X  0.0792  =  1.2024,  an  error  of  +  0.0024. 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.0166. 
Hence,  the  error  of  1.1 : 0.1 : :  0.0142 : 0.0166, 
or,  the  error  of  1.1 :  0.1 : :  71 :  83. 

Therefore,  the  error  of  1.1  =  2J_^^  =,  0.086. 

83 

1.1+0.086  =  1.186.  Arts. 


12.  The  sum  of  the  square  and  the  square  root  of  a  number,  being 
divided  by  1  plus  the  number,  gives  a  quotient  of  2}.  What  is  the 
number  ? 

Assume  2.7  and  2.8. 

2.7*  + V27  _  8^  ^  2.415,  an  error  of  -  0.086. 
1  +  2.7  3.7 
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2.8^  +  V2j  _  ?^  _  2.503,  an  error  of  +  0.003. 
1  +  2.8  3.8 

The  difference  of  the  assumed  numbers  is  0.1,  and  the  difference 

of  the  errors  is  0.088. 

Hence,  the  error  of  2.7 :  0.1 : :  0.085  :  0.088, 

or,  the  error  of  2.7 :  0.1 : :  85 :  88. 

Therefore,  the  error  of  2.7  =  ^^^-^  =  0.096. 
2.7  +  0.096  -  2.796.  Ans. 


ExEECiSE  LXXXV. 

1.  Convert  ^,  \i,  ^,  W  i»^  continued  fractions. 

(1) 


3)11(3 
9 

2)3(1 
2 

1)2(2 
2 

•••A — ^-^ 
^4 

(2) 

* 

13)75(5 
65 

10)13(1 
10 

3)10(3 
9 

1)3(3 
3 

• 
•  • 
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(3) 
29)127(4  .     '  1 


116  •*•  ^- J'  -^**«- 


7)11(1  1+    ^ 


4)7(1  1+i 

4  3 

3)4(1 
3 

1)3(3 
3 

(4) 

1)7(7  ^  +  7 

2.  Find  the  approximate  values  of  f  f ;  }f ;  {|f . 

(1) 

«>|(i  ...H.-L-^  1-1. 

6)7(1  1+1  1  +  13 

6  *  2 

1)6(6  _1 3 

2  +  i 


■ 


(2) 

H-iA- 

6)47(7  .ij^_i^     1 


42 
6)6(1 


.-.1^-1  + 


7  +  -A 


6  1+i  1+ 

1)5(6 


6 


6 


f.f 

ilnt. 

1. 

-1. 

.*!. 

^8 

"7 

1 

9 
"8           ' 

1,  f ,  f .    ilflA 
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(3) 
734)851(1  .  i«4._l_ 

734  ••*«   ;;      i 


1  + 


117)734(6  «^      1 

702  6+ 1 

32)117(3  3  + - 

96  1  +  — 


21)32(1  1  +      ^ 


21  1+i. 

11)21(1  1^ 

11 

10)11(1 
10 

1)10(10 

1     1            i2  1                       44 

'^  1+--A_         "51 

1        «  6+1 


^4 


,  .     1       22  1  ^§2. 

1  25  3^..  1 


1  +  _1_       29  1^     1 


6.-1^  l.i 

1  1.  f  it.  H.  »t.  !»•  ^n*- 

S.  Find  common  fractions  approximating  to  0.236 ;  0.2361 ;  1.609, 

(1) 
0.236, ^flfr-^. 

59)250(4  .JUL 1 


•      5A 
••    160 


236  ••*"      .^      1 

4  + 


2)3(1 
2 

1)2(2 

2 
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1      1 

4"4 

L-    ± 

"l7* 


'-i 


1 


4  + 


1 


17 
72' 


'4 


4  + 


21 
89* 


4  + 


'*! 


J'  A'.  H.  f  i-  -^w«. 


(2) 

0.2361 . 

-iWAr. 

2361)10000(4 

Oil  >l  il 

• 
•  • 

vWA^     1 

9444 

666)2361(4 
2224 

ioooo        ^ 
4  1   ^ 

137)666(4 
648 

8)137(17 
136 

*^— 1 

17  +  1 

1)8(8 
8 

1   1 

1         293 

4  4 

4    1      1241 

1    4 

4  +  i  17 
4 

*^7 

1     17 

*  i  iV.  H.  iW-  ^w- 

4+  \    72 

*-i 
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(3) 
1.609  -  1  +  ^Mf' 

609)1000(1             .    1  .  jyuL-i  .   _J__ 
609  • .  1  +  tsws  -  A  + 


391)609(1  ^  + T 

?91  ^  +  ~~[ 

218)391(1  1  + : 

O-l  Q  1.1 


218  1  + 

173)218(1  3  ■+-      ^ 


173  1+-J— 

46)173(3  6  +  -i- 

1^  2  +  1 

38)45(1  ^  3 

38 

7)38(6 
35 

3)7(2 
6 

1)3(3 
3 

ah 

i  r^     i  18 

1  .       1  6 

1+ T  1+_J 23 


1+      1 


1  +  -^        -I  1+     1 


1  +  1  S^  f .  i  i  H.  H- ^n* 
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4.  Find  common  fractions  approximating  to  0.382;  1.732;  0.6253. 

(1) 
0.382  =  iWftj  =  itt. 
1 


191)600(2 
382 

118)191(1 
118 


Hi 


2  + 


1  + 


73)118(1 
73 

45)73(1 
45 


1  + 


28)45(1 
28 


17)28(1 
17 

11)17(1 
11 


6)11(1 
6 


5)6(1 
5 


1)5(5 
5 


1  + 


1  + 


1  + 


1  + 


1  + 


1 


1     1 
2"'2 


2  +  T 


2  + 


1 
3 

2 
5 


1  + 


2  + 


3 

8 


1  + 


l+r 


2  + 


1  + 


1  + 


13 


>-? 


2  + 


2. 
21 


1  + 


1  + 


1  + 


■*i 
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1                            _13.                     1  21 

2  +  — i— .  34  2  +  _l "66' 

1+—^  1+      ^ 


1+-^  1+      1 


14-4  1-H-i- 

1+T  1+     1 


1.1 


1 


1  .34 

2l       1  89 

1+—^ 


1  +  -JL 


1  +  -J. 


i+-i 


1  +  -1 


^^f 


J.  f  f .  i  A.  A.  tt.  li.  W-  ^n*. 

(2) 

1.732  -  im- 


67)183(2 


1  + 


134'  2  +      ^ 


49)67(1  1  +  — J^ — ;■ 

49  2+      ^ 


18)49(2  1  + 


1 


36  2+      1 


13)18(1  1     _1_ 

^  1+i 

6)13(2  ^  +  2 

10 

3)6(1 
3 

2)3(1 
2 

1)2(2 
2 


424  ARITHMETIC. 


'4-        '^Tti-    -<" 

2+_J— - 
1+1     3  2+-1- 

1  +  _L_    -7  1+-^  -^ 

l  +  -i_    *  1+_L_  56 

2+1  2+      ^ 


1  l  +  -i 


2+      1 


1  +  _L_^         _19  l+-i_ 

1+^         11  2  +  1 

2  +  — i— 

1  +  1                i+-J_  _M 

2                              1  ,       1  97 

2+  1 


1+-^  'H-  1+      1 


1  16  «  1 


1+-^^  '"  2  + 


2+-^  1+     ' 


'^—1  2  +  -L 

2^  1  +  1 

2.  J.  I.  If.  f f ,  H.  IJ.  W-  ^w. 

(3) 
0.6253  -  ,ftV%- 
6253)10000(1       .  jii^_   1 

6253      •  •  rr^ 


O^UO  4VWWV  ■, 

3747)6253(1  ^  + 7 

3747  1  +   ^ 


2506)3747(1  1  +  — ' : 

2506  2  +   ^ 


7)17(2      1241)2506(2  51  +  -1 


14  2482  1^1 


3)7(2  24)1241(61               o.l 

6  1224                   3 

1)3(3  17)24(1 

3  17 
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i-i 

1 

262 

1  ^• 

14-       ' 
1  +  - 
1 

1 

419 

1 

1    1 

,       1 

1+1     2 

«l       1 

1 
1             2 

51+1 

1  +  T 

781 

1 

1  1        ^ 

1249 

1                     5 

1-f- 

1 

1.  i  f  \ 

1 

X                                    *J 

1 

1               8 

,       1 

1    1          . 

'             1 

^   '              1 

'^  I       ^ 

1                          257 

51+^ 

1         1                    411 

h  m.  Hi.  iWjf-  ^^ 

'l,       1 

^4 

5.   Find  approximate  values  of  ^\  ;  f|f  ;  }|| ;  f  f^J. 

(1) 
171)457(2  .1,1 1 


.-.  m- 


342  "  "'^     «  1 

—  2+       ^ 


115)171(1  ^  -  1 

115  1  + 


56)115(2 


2  + 


112  18  +  — 


3)56(18  1  +  i 

54  2 

2)3(1 
2 


1     1 


1)2(2  2     2  2  +  i     ^ 

2  1 


4120 
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1 

^3 

55 
147 

1                     58 

1+^ 

1  1      .       . 

2 
1 

18  +  ^ 

1  1  -    .- 

i  J.  1.  ^.  iftflf-  ^'w- 

2  + 

1 
18 

(2) 


613)757(1 
613 

1  1       ^ 

144)613(4 
676 

OTM  AA/O 

11   1 

3,       1 

t>7)144(o 

111 

33)37(1 
33 

4)33(8 
32 

1)4(4 
4 

1                     13 

1 

1+-4 

1-1        1  .* 

1       1+1 « 

4 
1                     149 

1+1                1« 
1                   17 

ll        1               1«* 

11       1 

^4 

11       1             21 

3  +  1 

»,  f  «.  H.  iH-  ^««- 
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(3) 

ttt       TtT*  "  •   iTT  ^ 


33)113(3 


6)14(2 
10 

4)5(1 
4 


1  + 


237)271(1  6  + 


^  1+i. 

34)237(8  33 
204 

UmI  1                    1            7 

33  Y"^-         1     "8 

1)33(33  1  + r 


l+i       ^ 


33  I         6  6  +  i 

6  1,  f,  f  Afu, 


(4) 


fH-SiWr-  ...8,3^-8+ — 1 


3  + 


2  + 


99  "^  T 

—  2+     ^ 


14)33(2  ^  "^ 1 

28  1+T 


4 

8*8. 


1)4(4 
4 


S-f.-JL*     -8t^.  8  +  — = — -  -8^. 

3  +  J-Y 
2  +  i 

«,  «i.  8f.  8/r.  SA-  ■*»«• 


8  +  1- 

8J. 

3  +  i 

8f 

3+— i 

2  +  . 

1 
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6.   Find  the  proper  fraction  that,  when  reduced  to  a  continued 
fraction,  will  have  2,  3,  5,  6,  7  as  qnotients. 

1_  ^m^  Am.  i— I;  -L.ii; 

1  1640  6|     43'  5^     222' 

3  +  — 1—  _1,«222.  _1_      709 

6  +  -1-  3^"  709*  2^"  1640 

6  +  i 


2  + 


7.  Find  a  series  of  fractions  approximating  to  the  ratio  of  the 
pound  troy  (5760  grs.)  to  the  pound  avoirdupois  (7000  grs.). 


144)175(1  1  +      ^ 


144  4  + 

31)144(4  1  + 


1 


124  1_^      1 


20)31(1  ,^^ 

11)20(1  ^  +  2 

%ji  1-1.       1     .| 

1)2(2  1  +  1     6 

2  4 

9^ 

"u 


1  65 

1  +  - ^  "  1+-^        "^ 


4  + 


1  +  1  *^ 


1  1  + 


1  + 


17  ^4 


4  + 


1  +  J-  l.*.t.A.H«.  ^«* 

1 

^4 
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8.  Find  a  series  of  fractions  approximating  to  the  ratio  of  the  side 
of  a  square  to  its  diagonal ;  that  ratio  being  1 : 1.414214  nearly. 

1  1000000      7071 


1.414214     1414214     10000 


7071)10000(1  ,  ^.^ 1. 

7Q7I  •  •    10000 


2929)7071(2 


1  + 


5858  2  + 

1213)2929(2  2  + 


2426  2  +  — i 

603)1213(2  2  +  — ? 

1006  2  + 


207)603(2  3  +  — 


14  +  ^ 


1_ 

i" 

•  1. 

1 

•4 

^2 
'3 

1 

5 

'^\ 

7 

1 

12 

1 

,      1 

17 

X 

^4 

4JL4 

89)207(2  ■*  '  2 

178 

29)89(3 
87 

2)29(14 
28 

1)2(2 
2 


29 
1  41 


1  + 


2+-i 


2  +  ^ 


^^l 


1  70 

1  +  -1-:  "»»■ 

2+— i 


2  +  -L 


2  +  ^ 


^^l 


1. 1,  f  ih  ff.  4?-  ^««- 


430  ABITHHETIO. 


9.  Find  »  seriM  of  fractions  approzimatmg  to  the  ratio  of  the  ar 
to  the  square  chain,  from  the  equality  1  ar  =»  0.2471  of  a  square  chain. 

0.2471 -AttV- 
2471)10000(4                              .     ,471           1 
.         9884  •••mW- 1 

116)2471(21  ^  "*" ";;       i 

2436  21  + 


36)116(3  3  + 


105  3+  — 


11)35(3  5  +  1 

W  2 

2)11(5 
10 

1)2(2 
2 

1     1  1         21  1  J4 

i"4  ..l^SS  4  ,       1      "259' 

^^  2Tri 


i  tt.  ^-  -^^• 


3 


10.  Find  a  series  of  fractions  approximating  to  the  ratio  of  the  48- 
pound  shot  to  the  weight  of  the  French  shot  of  24^. 

48  lbs. «  48  X  0.45359  =  21.77232kf. 

907)1000(1                21.77232  _  907 
907                        24          1000 
93)907(9  ,,^^^ 1_ 


70)93(1 
70 


1  +  - 


9  + 


23)70(3  ^  "•" r 

1)23(23 
23 

1     .             1         9_               1             10  1                  ^ 

i"  •      i+f  10-        1^   1    "n  1^1      %3 

^                          9+i  9+-i- 


1.  A.  i*.  if  ^'^• 


'n 
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11.  If  the  mean  diameter  of  the  Earth  is  reckoned  at  7912  mi., 
and  that  of  Mars  4189  mi.,  find  a  series  of  fractions  approximating 
to  the  ratio  of  the  mean  diameters  of  these  two  planets. 

4189)7912(1  .    41.9  1 

4189  ••  7nt=  ; 
1  + 


3723)4189(1                                   "  ^            1 
3723  1  +  


466)3723(7  7  +  - 

3262  ^ 

461)466(1 
461 


1-1.  -^     =^ 


1    ^  i^-L-,      1' 

11  i+- 


l+i     2  7+i 


1 

8 


1  +  ^-    15 


1.  i  A.  A-  -^^• 


12.   Find  a  series  of  fractions  approximating  to  the  ratio  of  a  cubic 
yard  to  a  cubic  meter  from  the  equality 

1  cu.  yd.  =  0.76453  of  a  cubic  meter. 
0.76453  =  ^WA- 


76453)100000(1  .     .g^ss  1 

76453  •  •  looW^  '' 


1  + 


23547)76453(3 

70641  3+ J 

5812)23547(4  ^  + - 

23248  19  +  ^ 


299)5812(19 
5681 

131)299(2 
202 

37 


2 
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1      J  1  _250 

l'    '  1+_1 327 

I  3+      ^ 


1  + 


1  +  i     *  4  +  -1- 

^^3  19 


3.| 


13.   Find  a  series  of  fractions  approximating  to  the  ratio  of  the 
kilometer  to  the  mile,  from  the  equality   1"  =  1.09362  yds. 
I™  =  1.09362  yds.  l^  -  1093.62  yds.  1>™  =  0.621  ml 

0.621  -  ^ms' 
621)1000(1  ..21 L 


621                            *  •  loW"'" 

1 1    1 

379)621(1 

11    1 

379 

11    1 

242)379(1 
242 

137)242(1 
137 

^4 

105)137(1 
105 

32)105(3 
96 

9)32(3 
27 

6 

/ 

1-1 

1                 3 

1     ^• 

1  1      1           ^ 

1         1 

..1  ^ 

1                         5 

1  1       1                   ® 

1             2 

11       1 

1+  \  ' 

1+1 

1+i 
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1  + 


18 
29' 


1  + 


59 
95 


1  + 


1  + 


1  + 


1  + 


1  + 


'4 


1  + 


1  + 


1.  i.  f  i  i  «. «.  ^«. 


'4 


ExEBCisB  LXXXVI. 


1.  Find  the  seventh  term  of 
the  series  3,  5,  7..... 

3  +  (6  X  2)  -  3  + 12«  15.  Ana. 

2.  Find  the  fifteenth  term  of 
the  series  2,  7, 12 

2  +  (14 X  5)- 2  +  70-72.  Ana, 

3.  Find  the  sixth  term  of  the 
series  2,  2f ,  3f 

2+(5x*)-2  +  3f-5f.  Am 

4.  Find  the  twentieth  term  of 
the  series  2,  3},  4} 

2  +  (lJxl9)  =  2  +  23}-25f. 


6.  Find  the  seventh  term  of 
the  series  21, 19, 17 

21-(6x2)«21-12-9.  Ana. 


6.   Find  the  twelfth  term  of 
the  series  18,  17^  16} 

18-(llx})-18-7t  =  10}. 


7.  When  the  first  term  of  a 
series  is  5,  and  the  common  dif- 
ference 2},  find  the  thirteenth 
and  eighteenth  terms. 

5  +  (12x2J)-5  +  27  =-32.   (1) 
5  +  (17x2i)-5  +  38i-43J.(2) 

8.  Find  the  common  di£ference 
in  a  series  whose  fourth  term  is 
12  and  seventh  term  27. 

?Ll2?-6.  An. 
3 

9.  Find  the  common  difference 
in  a  series  whose  first  term  is  20 
and  fourth  term  40. 


40-20 


6}.  Ana. 


10.  Find  the  common  differ- 
ence in  a  series  whose  first  term 
is  2  and  eleventh  term  20. 


20-2 
10 


1|.  Ana, 
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11.  Find  the  common  di£fer- 
ence  in  %  series  whose  third  term 
is  7  and  eighth  term  12}. 


121-7 
5 


1.1.  Atis. 


12.  Find  the  common  differ- 
ence in  A  series  whose  first  term 
is  1  and  fourth  term  19. 


19-1 


6.  Ans. 


Exercise   LXXXVIL 


1.  Find  the  sum  of  1  +  5  +  9 
+ to  twenty  terms. 

/-l  +  (19x4)-77. 

,.20xi-i-^-780.  Ans. 

%  Find  the  sum  of  4  +  5  J  +  7 
4.  ^.  to  eight  terms. 

«-4  +  (7xl})-14i. 
g.8xi^i^-74.  Am. 

3.  Find  the  sum  of  8 +  7f +  7} 
+  .....  to  sixteen  terms. 

Z=8-(15x})-3. 

8  =  16x?4^    -88.  Am. 

4.  Find  the  sum  of  20  +  18^ 
+  16J  + to  seven  terms. 

Z  =  20-(6xlf)  =  9}. 
«=.7x^^-±^    =103J.ilrM. 

5.  Find  the  sum  of  the  first 
twenty  natural  numbers. 

a»20x^^-2lO.  Am, 


6.  Find  the  sum  of  the  natural 
numbers  from  37  to  53  inclusive. 

8  =  17  X  ??-i5?  =  765.   ilni. 
2 

7.  Find  the  sum  of  a  series  of 
thirty  terms,  of  which  the  first  is 
21  and  the  iMt  69. 

a  »  30  X  ?i-i^  =- 1200.  ilrw. 
2 

3.  Find  the  sum  of  the  series 
whose  first  two  terms  are  3  and  9 
and  last  75. 


X 

75 

6n 

n 

8 


a  +  (n  — 1)4. 
3  +  6n-6. 
78. 
13. 

13  X  1±I?  =  607.  Am. 


9.  Find  the  sum  of  a  series  of 
twenty  terms  whose  third  and 
fifth  terms  are  10  and  15. 


d 


2  ^ 

=  5  +  (19x21)^ 

20x?^« 


62t. 
575.  Aku 


TEACHEas'   EDITION. 


486 


10.  A  stone,  when  dropped  from  a  height,  falls  throngh  16.1  ft.  in 
the  first  second,  48.3  in  the  next,  80.5  in  the  third,  and  so  on,  in 
arithmetical  progression.  How  far  will  it  fall  in  the  seventh  second? 
and  how  far  in  7  sec.  t 

7th  term  is  16.1  +  (6  X  32.2)  -  209.3  ft.  (1)  Ana. 
,  =  7  X  Igl  +  209.3  _  ^gg  g  ^^  ^2)  Ana. 


11.  A,  who  travels  8  mi.  the  first  dav,  11  the  second,  14  the  third, 
and  so  on,  overtakes  in  17  dys.  B,  who  started  at  the  sam^  time,  and 
travelled  uniformly.    What  is  B's  rate  per  day  ? 


?-8  +  (16x3) 
8  +  56 


«=17x 


2 


56. 
544. 


^  =  32  mi.  Ans. 


12.  One  hundred  etones  lie  in  a  straight  line,  1  yd.  apart.  A  boy 
starts  at  the  first  stone,  brings  each  of  the  others  in  separately,  and 
piles  them  with  the  fint  stone.    How  far  does  he  travel  ? 


i^  2 +  (98x2) 

«=-99x  J(2  +  198) 

9900  yds 


198  yds. 
9900  yds. 
5 1  mi.  AriB, 


ExEBcisE  LXXXVIII. 


1.  Find  the  eighth  term  of  the 
series  2,  6,  18 

2  X  3^  =  2  X  2187  =  4374.  Ans. 

2.  Find  the  fifth  term  of  the 
series  8,  4,  2 

8x(i)*  =  8xA=-i-  •^^• 


3.  Find  the  seventh  term  of 
the  series  2,  3,  4} 

2x(t)«-2xW  =  22fi.  Am, 

4.  Find  the  sixth  term  of  the 
series  4,  2),  1}..... 

4  X  (f )»  -  4  X  M  =  HI-  ^^' 
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5.  Find  the  eighth  term  of  the 
Beriee  4,  10,  25..... 

4  X  (f)^ »  4  X  HiH  -  24411f. 


6.  Write  the  first  three  terms 
of  the  series  whose  fifth  and  sixtli 
terms  are  112  and  224,  respec- 
tively. 


r 

112 
2* 

2x7 

2«x7 


2. 

7.  (1)  Aru. 

14.  (2)  Ana. 
28.  (3)  Am. 


7.  The  seventh  and  ninth 
terms  of  a  series  are  100  and  144, 
respectively.  Find  the  twelfth 
term. 


The  9th  term  »  7th  termxr*. 

12th  term  -  144  X  (ff 
=  144x}H 
-  248.832.  Ans 

8.  A  capital  of  |1000  is  in- 
creased by  -^  of  itself  each  yea*. 
What  will  it  be  at  the  beginning 
of  the  fifth  year  ? 

fiooox(H)*-lioooxttJii 

- 1 1464.10.  Am. 

9.  A  capital  of  $1000  is  in- 
creased by  yJif  of  itself  each  year. 
What  will  it  be  at  the  beginning 
of  the  sixth  year  ? 

-fioooxmmwj 

-f  1338.23.  Aru. 


ExEBCiSE  LXXXIX. 

1.  Find  the  sum  of  2  +  6  -f  18  + to  six  terms. 

3«-l 


2x 


3-1 


-2x^^-728.  Ana,  . 


2.  Find  the  sum  of  1  +  2  +  4  -f  ••—  to  nine  terms. 
2»-l 


s-lX 


2-1 


-1X^4^.511.  Aru. 


3.  Find  the  sum  of  3  +  9  +  27  -f to  five  terms. 

3*-l 


«  =  3x 


3-1 


3  X  ^1^  =  363.  Ans. 


4.  Find  the  sum  of  2  -f  3  -f  4}  -f to  eight  terms. 


\ 


98}}.  Am. 


I 
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6.  Find  the  Bum  of  1  +  }  +  (  + to  eight  terms. 

6.   Find  the  sum  of  1  +  J  +  J  + to  ten  tenns. 


«-lx 


1-i 


ix?— |^-ixi»Hx2-ittJ-  ^^. 


7.  Find  the  snm  of  ^  +  }  +  )  + to  eight  terms. 

«-ixi^=^-Jx^— ^=.ixj»ttx3=-iHH-  ^«- 

8.  Find  the  snm  of  the  first  six  terms  of  the  series  whose  first  term 
is  3  and  ratio  5. 

^.Sx^^-SxJ'H^-imS.  Am. 

0  —  1 


9.  Find  the  sum  of  the  first  eight  terms  of  the  series  whose  first 
term  is  3  and  ratio  |. 

s='3xJYJ^"3x^~'^""  =  3xfttfXt=-4ft>.  Am. 

10.  A  person  saved  in  one  year  %  64,  and  in  each  sncceeding  year, 
for  9  years  more,  1}  times  as  much  as  in  the  preceding  year.  Find 
the  whole  amount  saved. 

a  =  f  64  X  ii2-=^  -  f  64  X  ^^  -  f  7253.13.  iln«. 
f-1  i 


Exercise  XO. 


1.   Find  the  snm  of  the  infi- 
nite series  J  +  J  +  J  + 

«---i--i=-l.  Am, 
*•     \     \ 


2.  Find  the  snm  of  the  infi- 
nite series  }  +  f  +  /^  + 

«  =  — ^—  —  i  —  2.  Am. 
1-J     J 
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3.  Find  \he  sum  of  the  infi- 
nite  Beriee  J  +  tV  +  A  + 

4.  Find  the  snin  of  the  infi- 
nite Beries  i  +  ^  +  yir  + 

6.   Find  the  snm  of  the  infi- 
nite Beries  0.171717. 


8  = 


0.17 


^•^7     ri.Ans, 


1  -  0.01     0.99     99 


6. 

Find  the 

sum 

of  the  isfi- 

nite 

series  0.212121.. 

■•• 

« 

0.21 

0.21      21 

Am. 

1  -  0.01     0.99     99 

7.  Find  the  sum  of  the  infi- 
nite series  0.9999 


«  = 


0.9 


=  ?:?  =  l.^ns. 


1  -  0.1     0.9 

8.   Find  the  sum  of  the  infi- 
nite series  0.232323 


0.23     ^  0.23  ^  23 
1  -  0.01      0.99  "^  99' 


Aru. 


9.    Find  the  sum  of  the  infinite  series  0.36848484..^. 

0.0084       0.0084       84  36    .    84       3648 


1  -  0.01       0.99       9900* 


36    .    84       ooto    A 
s* .  Am. 

100     9900     9900 


10.  Find  the  sum  of  the  infinite  series  0.15272727. 


8  = 


0.0027       0.0027       27 


1  -  0.01       0.99       9900 


^1512 
100  ■  9900  "9900 


15  ^    27 


.  Am. 


EXEBdISE    XCI. 

1.  A  deposits  $60  in  a  savings  hank,  and  draws  it  out  at  the  end 
of  8  yrs.,  with  4%  compound  interest.    What  does  he  receive  ? 

logil-logP+nxlog(l  -l-r), 
log  il  -» log  60  -f  8  X  log  1.04. 

Iog60  =  1.7782 
8  X  log  1.04 -0.1360 

1.9142=- log  82.08 
That  is,  182.08.  Am. 

2.  What  will  %  100  amount  to  in  7  years,  interest  at  8  %  per  annum, 
compounded  semi-annually  ? 

log -4  - logP+  n X  log(l  -f  r). 
log  A  -  log  100  +  14  X  log  1 .04. 
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log  100  ^  2.0000 
14  X  log  1.04  =  O2380  -  log  173. 

2.2380 
That  is,  f  173.  Ana. 

3.  In  how  many  years  will  a  sum  of  money  doabU  itself  at  6%, 
componnded  annually  ? 

logil  -» logP+  n  X  log(l  +r), 
log  2  =-logl  -fnx  log  1.06, 
log 2  -logl=  nxlogl.06. 

log2  -logl_^ 
log  1.06 

0.0263 
That  is,  11-8  yn.  Am, 

4.  In  how  many  years  will  a  sum  of  money  treble  itself  at  6%, 
compounded  annually  ? 

log  A  =  log  P  +  n  x  log  (1  +  r), 
log  3  =logl  +  nxlogl.06, 
log  3  -  log  1  -  w  X  log  1.06, 

log3~loRl 
log  1.06 

0.0253 
That  is,  18.9  yrs.  Ant. 

5.  In  how  many  years  will  (  87  amount  to  1 99  at  3  %,  compounded 
annually  ? 

log -4  «log  P  +  n  X  log(l  +  r), 
log  99  =  log  87  +  n  X  log  1.03. 
log  99  -  log  87  =  n  X  log  1.08, 

log  99  -  log  87     ^ 
log  1.03 

0.0128 
That  is,  4.38  yrs.  An$. 
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6.  In  how  many  years  will  flOO  amount  to  |175  at  4%,  com- 
pounded annually  ? 

log    il-logP+nxlog(l+r), 
log  175  « log  100  +  n  X  log  1.04, 

log  175  -  log  100  -  n  X  log  1.04, 

log  175 -log  100     ^ 
log  1.04 

0.00170 
That  is,  14.29  yrs.  Am, 

7.  At  what  rate  per  cent  will  a  sum  of  money  double  itself  in  12 
years,  compound  interest? 

logil  -  log  P+  n  X  log(l  +  r), 
log  2  -  log  1  +  12  X  log(l  +  r), 
log2  -  log  1  -  12  X  log(l  +  r), 

...  2:51^  »  0.0251  -  log  (1  +  r). 

.-.  1.0595  - 1  +  r.  or  r  =  0.0596. 
That  is,  5.95%.  Am. 

8.  At  what  rate  will  a  sum  of  money  treble  itself  in  15  years,  at 
compound  interest  ? 

log^  -logP-f  nx  log(l  +  r), 
log  3  -  log  1  +  15  X  log(l  +  r), 
log3  -  log  1  -  15  X  log(l  +  r), 

i2&i^^-log(l+r). 

10 

/.  24^  -  0.0318  -  log  (1  +  r). 
15 

.-.  1  +  r  - 1.076,  or  r  -  0.076. 

That  is,  7.6%.  Am, 

9«  At  what  rate  will  |80  at  compound  interest  amount  to  (110  in 

8  yrs.  ? 

log    -4-logP +nxlog(l  +  r). 

log  110  -  log  80  +  8  X  log  (1  +  r). 

log  110  -  log  80  -  8  X  log  (1  +  r), 


TEACHERS*   EDITION.  441 

I2£ll0zii2£82.iog(l+r). 

O 

.   0,1383  _  Q  Qj  ,73  _  j^g  ^^  ^  ^^ 

.  8 
A    1  +  r- 1.041.   or  r  =  0.041. 
That  is,  4.1%.  Am. 

10.  What  sum  must  be  invested  at  5%,  compound  interest,  to 
amount  to  f  1200  in  7  yrs. 

log      -4  =»  log  P+  n  X  log  (1  +  r), 
log  1200  =  log  P  +  7  X  log  1.05, 
log      P  =-  log  1200  -  7  X  log  1.05, 

log  1200  -  3.0792 
7  X  log  1.05  «  0.1484 

2.9308 

-log  852.8. 
That  is,  1852.80.  Ans. 

11.  What  sum  must  be  invested  at  4%,  compound  interest,  to 
amount  to  |2000  in  10  yrs.?    To  amount  to  |5000  in  8  yrs.  7 

log      il-logP+nXlog(l  +r), 
log  2000  =  log  P  + 10  X  log  1.04, 
log      P  -  log  2000  - 10  X  log  1.04. 

log  2000  -  3.3010 
10  X  log  1.04-0.1700 

3.1310 

-  log  1352. 
That  is,  1 1352.  (1)  Ans, 

log     -4-logP+nxlog(l  +r), 
log  5000  -  log  P  +  8  X  log  1.04, 
log      P-  log  5000  -  8  X  log  1.01 

log  5000  -  3.6990 
Sxlog  1.04  -  0.1360 

3.5630 

=  log  3656. 
That  is,  13656.  (2)  Am, 
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12.  If  A  puts  f  100  a  year  into  a  savings  bank  that  pays  4%  per 
annum,  compound  interest,  what  will  he  have  in  the  bank  at  the  end 
of  10  years  ? 

From  2  438, 

.     a(f*~l)  1 100  X  0.479. 

r-1  0.04 

.     11000.04'°  ~1)  .     $47.9 

1.04-1  0.04 

^  _  $100(1.479-1)  8  -  $  1197.60.  Ans. 

0.04 

13.  What  will  be  the  amount  in  the  last  problem  if  the  bank  pays 
4}  %  per  annum  ? 

^     gfr*  -  1)  ^  $100(1.045^'>-  1)  ^  1100(1.5525  - 1) 
'     r-1     "        1.045-1        "  0.045 

^  f  100x0.6525  ^  15^25  _  .  ^227.78.  Ans, 
0.046  0.046       '^ 

14.  What  should  be  paid  to»day  for  an  annuity  of  $600  a  year, 
for  12  years,  if  money  is  worth  3}  %,  compound  iutorest? 

q(ri.  -  1)     r>00(1.035"  -  1) 
r-1     ""  0.035 

Present  worth  of  «  is  12  log  1.035  =  0.1788 

500  X  0.509  -  log  1.509. 

0.035  X  1.035"' 

log    500  =  2.6990 

log0.509»  9.7067 -10 
colog  0.035 -1.4569 
colog  1.035  -  9.8212  -  10 

3.6828 
*..  log  4818, 
That  is,  $4818.  An$* 

15.  What  should  be  paid  to-day  for  an  annuity  of  $300  a  year, 
for  10  years,  if  money  is  worth  4  %,  compound  interest  ? 

300(l.04»-I) 
0.04 
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»ent  worth  of  s 

log 

1.04  -  0.0170 

300  X  0.479 

10 

0.04  X  1.04W 

0.1700 

log    300-2  4771 

-  log  1.479. 

log  0.479 -9.6803 -10 

colog0.04   -1.3979 

oolog  1.04»«  «  9.8300  -  10 

3.3863 

^  log  2428. 

That  is.  12428.  Ans. 

16.  What  should  be  paid  to-day  ibr  the  assurance  that  5  years 
hence  I  shall  begin  to  receive  f  500  a  year,  for  8  years,  if  money  is 
worth  4|.  componnd  interest? 

^_  500(1.04^-1) 
0.045 

Present  worth  of  i  is  log  1.045  -  0.0191 

500  X  0.422  5 

0.045  X  1.045"  0.1528 

log      500  =  2.6990  « log  1.422. 

log  0.422  =  9.6263-10 
colog  0.045  =  1.3468 
colog  1.045"  =  9.7517  - 10 

3.4228 
=  log  2647.50. 
That  is.  1 2647.50.  Ans, 

17.  If  interest  is  reckoned  at  6  %,  what  sum  of  money  mast  be  paid 
annnally,  beginning  a  year  hence,  to  clear  off  a  .debt  of  f  10,000  in 
5  equal  payments? 

t  —      rv  rvT     I  *^®  amount  of  f  1  annually  deposited  at  6%  for  5  yrs. 

Each  payment  must  be  ^<^^'-^  .  10000x1.06^x006 
^  ^  (1.06»-1)  0.338 

0.06 
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log  10000 
log  1.06» 
log  0.06 
colog  0.338 


4.0000 
0.1265 
8.7782 
0.4711 


log  1.06  «  0.0253 
5 


-10 


3.3758  -  log  2376. 


-  0.1265  =  log  1.338. 
That  is,  12376.  Am. 


18.  If  interest  is  reckoned  at  6%,  what  is  the  amoant  of  each  of 
12  equal  semi-annual  payments,  the  first  to  be  paid  6  months  hence, 
required  to  clear  off  a  debt  of  %  24,000  ? 

s  —  i- ^-^^ — ^^,  the  amount  of  f  1  annually  deposited  at  3%  for 

12yrs. 

T.    ,  *        *k    24000x1.03"     24000  X  1.03"  xO<r] 

Each  payment  must  be  — ; — j— — ; —  = — -— 

^  ^  (1.03»-1)  0.424 


0.03 


log  24000  =  4.3802 
log  1.03"  «  0.1536 
log    0.03  =  8.4771-10 
colog  0.424  =  0.3726 


log  1.03  =  0.0128 
12 


3.3835  =  log  2418. 


0.1536  =  log  1.424. 
That  is.  12418.  Am. 


Miscellaneous  Problems. 


1.   Make  six  different 

nnn^ 

ibers 

by   logarithms,   their  continued 

with  the  digits  1,  2,  3, 

and 

find 

product. 

their  sum. 

2:^5  X  253  X  325 

123 

X  352  X  523  x  532. 

132 

log  235 -2.3711 

213 

log  253  =  2.0431 

231 

log  325  =2.5119 

312 

log  352  =  2.5465 

321 

log  523  =  2.7185 

1332.  Am. 
2.    MakA  six  different 

nun 

ibers 

Iog532  =  2.72o9 

15.2770 
i^»  1  QQO  nnn  nf\f\  ruv\  nnn 

with  the  digits  2,  3,  5,  and  find, 
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3.  Make  six  different  numbers 
with  the  digits  8,  7,  3,  and  find, 
by  logarithms,  their  continued 
product. 

873  X  837  X  783 
X  738  X  387  X  378. 

log  873  =  2.9410 
log  837  =  2.9227 
Ipg  783  -» 2.8938 
log  738  =  2.8681 
log  387  =  2.5877 
log  378  =  2.5775 

16.7908 

-  log  61,770,000.000,000,000. 

4.  Find,  by  logarithms,  the 
missing  term  in  each  of  the  fol- 
lowing proportions : 

(1) 
7.13  :  3.57  : :  4.18  :  ? 

3.57  X  4.18     « 
7.13 
log  3.57  =  0.5527 
log  4.18  »  0.6212 
colog  7.13  «  9.1469 -10 

0.3208 
-log 2.093.   Ans. 


(2) 
5.89  :  76.3  : :  ?  :  38.7. 

5.89  X  38.7     « 
76.3 

log  5.89  =  0.7701 
log  38.7*1.5877 
colog76.3«8.1175-10 

0.4753 
=  log  2.987.   ^718. 

(3) 
7.37 :  ? : :  86.1 :  43.7. 

7.37  X  43.7     J 
86.1 

log  7.37  =  0.8675 
log  43.7 -1.6405 
colog  86.1  =  8.0650 -10 

0.5730 
-log 3.741.  Am. 

(4) 
7  :  69.7  : :  3.79  :  29.4. 

69.7  X  3.79     . 
29.4 

log  69.7  =  1.8432 
log  3.79  =  0.6786 
colog29.4-8.53J7-10 

0.9535 
-log 8.984.    Ans 


6.   Find,  by  logarithms,  the  values  of  0.08^ ;  2734*;  21.97*;  7««. 

I  log  0.08  =  J  of  (8.9031  -  10)  =  9.6344  -  10  -  log  04309. 
}  log  2734  =  J  of  3.4368   =  1 .1456  =  log  13.98. 
i  log  21.97  -  i  of  1.3418   =  04473  =  log  2.801. 
3.6  log  7        -  3.6  X  0.8451  =  3.0424  =  log  1103. 
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6.  Find,  by  logaritlims.  ihe  values  of  9.71^;  7.935*. 

I  log  9.71   -  }  X  0.9872  -  2.3035  -  log  201.1.  (1)  Ant. 
( log  7.935  -  f  X  0.8996  »  0.6426  -  log  4.391.  (2)  An$. 

7.  What  18  the  horizontal  distance  between  two  points,  when  the 
air-line  distance  is  1534  ft.,  and  the  difference  of  level  34  ft  7 

^1534*  -  34»  -  V2352000=-  1533.623  ft.  Ant. 

8.  Find  the  horizontal  distance  when  the  road  distance  is  1  mile, 
and  the  rise  347  ft. 


^•(5280  +  347X5280  -  347)  -  V27757991 »  5268.585  ft.  Aru. 

9.   If  the  road  distance  is  half  a  mile,  and  the  horizontal  distance 
2513  ft.,  find  the  difference  of  level. 


V(2640  +  2613){2640  -  2513)  -  V654431 «  808.97  ft.  Ant, 

10.  The  diagonal  of  a  rectangular  floor  is  34.6  ft.,  and  the  width 
is  17.8  ft.    Find  the  length  of  the  floor. 

V(34.6  + 17.8X34.6 -17.8)  -  ^88032  =  29.67  ft.  Ant. 

11.  The  height  of  a  tower  on  a  river's  bank  is  55  ft.,  the  length 
of  a  line  from  the  top  to  the  opposite  bank  is  78  ft.  Find  the 
breadth  of  the  river. 

V(78  +  55X78  -  55)  =  V3059  -  55.31  ft.  Ant. 

12.  The  number  of  seamen  at  Portsmouth  is  800,  at  Charlestown 
404,  and  at  Brooklyn  756.  A  ship  is  commissioned  whose  comple- 
ment is  490  seamen.  Determine  the  number  to  be  drafted  from  each 
place  in  order  to  obtain  a  proportionate  number  from  each. 

800  +  404  +  756  =  1960.  ^^  X  ^  =  101,  C. 

T«!^  X  Af  ft  -  200,  P.  3^5^x^=189.  B. 

18.  Show,  without  division,  that  36,432  contains  8,  9, 11  as  £EtctorB 

432  =  54  X  8. 
3  +  6  +  4  +  3  +  2  =  18. 

3  +  4  +  2  =  6  +  3.  (See  §  222.) 
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14.  Find  ihe  smallest  multiplier  that  will  make  47,250  a  perfect 
cube. 

47,250-2x3»x5»x7. 

2«x7«  =  4x49-196.  An: 

16.  Find  the  proper  fraction  which,  when  redaced  to  a  continued 
fraction,  has  for  quotients,  1,  3,  5,  7,  2,  4. 

1  1099 


1  +  _1  1443 

3  +  — i 


An$» 


6  +  _i 


7  +  ^ 


^4 


16.  If  the  meter  is  equal  to  1.09362  yds.,  find  a  series  of  four  frao* 
tioDs  that  will  express  more  and  more  nearly  the  true  ratio  of  the 
meter  to  the  yard. 

1.09362 -l^JHtttr-l^ftfiAr. 

1 


4681)50000(10 
46810 

•  1 

3190)4681(1 
3190 

1491)3190(2 
2982 

208)1491(7 
1456 

35 

•*^- 

11 
10 

10  +  i 

12 

■  ■ 

11 

10  +  -i- 

35 
■32 

'*i 

.-.  i»W/W-l+ 


10  +  — 1 


2+i 


1+-^ 


^4 


11    12    35    257   ^_. 
10'   11"   32*   236" 
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17.  Find  the  square  factori  contained  in  33,075. 

33075  =  3»  X  5»  X  7*.  3«  x  5«  =  225, 

3«-9.  3»x7«-441. 

5«-25.  5>x  7^-1225, 

7«-49.  3*x5«x7«- 11025. 

9,  25,  49,  225,  441,  1225,  11,025. 

18.  The  top  of  St  Peter's,  Rome,  is  j^  of  a  mile  &bove  the  groand, 
and  that  of  St.  Panrs,  London,  is  ^^  of  a  mile.  By  how  many  feet 
does  the  height  of  St.  Peter's  exceed  that  of  St.  Paal's  ? 

48  20 

432  ft.  -  340  ft.  -  92  ft.  Am. 

19.  How  many  days  elapsed  between  the  annular  eclipse  of  May 
15,  1836,  and  that  of  March  15,  1858? 

1858  —  3  —  15  During  the  interval  there  were  five  leap  years, 

1 836  —  5  —  15         and  in  the  ten  months  from  May  15  to  March  15 
ni  __-iQ  there  are  304  days. 

365  x  21  -  7066.  7665  +  304  +  5  -  7474  days.  Am. 

20.  In  a  gale,  a  flag-staff  60  ft.  high  snaps  ^.8  ft.  ^om  the  bot- 
tom ;  and,  not  being  wholly  broken  off,  ihe  top  touches  the  ground. 
If  the  ground  is  level,  how  far  is  the  top  from  the  bottom? 

The  distance  -  V(31.2  +  28.8)(31.2~  28.8)  =  ^60  x  2.4 
=.  Vl44  =  12  ft.  Am. 

21.  Seventeen  trees  are  standing  in  a  line,  20  yds.  apart  from  each 
oilier ;  a  person  walks  from  the  first  to  the  second  and  back,  then  to 
the  third  and  back,  and  so  on  to  the  end.    How  far  does  he  walk? 

The  total  distance  is  the  sum  of  an  arithmetical  series  in  which 

n=.16,   rf  =  40,   a -40. 

Z- a  +  (n -  l)d-40  +  15  X  40  =  640. 

«  =  5  (a  +  0  -  Jj/i  X  (40  +  640)  -  5440  yds.  -  3  mi.  160  yds.  Am 

4b 
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22.  A  level  reach  in  a  canal  is  14|  mi.  long  and  48  ft.  broad.  At 
one  end  is  a  lock  80  ft.  long,  12  ft.  broad,  and  with  a  fall  of  8  ft.  6  in. 
How  many  barges  can  pass  through  the  lock  before  the  water  in  the 
canal  is  lowered  1  in.  ? 

The  amount  of  water  that  can  be  drained  off  in  lowering  the 
level  1  in.  is  14|  X  5280  X  48  x  y^j  =  311.520  cu.  ft.  The 
amount  of  water  wasted  each  time  a  barge  goes  through  the 
lock  is  80  X  12  X  81  =  8160  cu.  ft.     Hence, 

311,520  -»-  8160  =  38  barges.  Ana. 

23.  Find  the  capacity,  in  liters  and  in  bushels,  of  a  box  1.7"*  long, 
87«"  wide,  and  31**  deep. 

1.7"  - 170«». 
V  =  0.908  qt. 
170  X  87  X  31  =  458,490««-  =  458.49».  (1)  Ans. 
458.49  X  0.908  =  416.309  qts. 
1  bu.  =  32  qts. 
416.309  +  32  =  13  bu.  (2)  Ans. 

24.  Find  the  number  of  kilograms  of  olive  oil,  specific  gravity 
0.915,  to  fill  a  vessel  2.3™  long,  1.8"  wide,  and  74°™  dcJep. 

74cm  =  0.74™. 

2,3  X  1.8  X  0.74  =  3.0636««»™  =  3063.6»«. 
3063.6'»8  X  0.915  =  2803.194^*.  Am. 

26.  How  many  tons  in  a  block  of  marble  4  ft.  long,  34  in.  wide, 
17.3  in.  thick,  if  its  specific  gravity  is  2.73? 

4  ft.  =  48  in. 
48  X  34  X  17.3  =  28233.6  cu,  in. 
28233.6  -5- 1728  =  16.34  cu.  ft. 
16.34  X  62i  lbs.  =  1021.25  lbs. 
1021.25  lbs.  X  2.73  =  2788.0125  lbs.  =  1.394  t.  Ans, 

26.  Find  the  surface  of  a  sphere  18.3  in.  in  diameter. 

The  radius  =  9.15  in. 
9.15  X  9.15  X  3.1416  =  263.0226  sq.  in. 

263.0226  X  4  =  1052.09  sq.  in.  Ans. 
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27.  Find  the  number  of  acrea  in  a  circalar  field  213  yds.  2  t. 


213  yds.  2  ft.  "  641  ft.  in  diameter. 
The  radins  is  320.5  ft. 

1  A.  »  43560  sq.  ft. 

3.1416  X  320.5» 


Area 


43560 


log3.1416«  0.4971 
log  320.5s -5.01 16 
oolog  43560  »  5.3609  - 10 

0.8696  -  log  7.407. 

7.407  A.  Ans. 

28.  How  many  cubic  inches  in  a  10-inch  globe?  in  a  20-inch 
globe  ?    What  is  the  ratio  of  their  volumes  ? 

The  ratio  of  their  volumes  is  10» :  20»  « 1* .  2» «  1 :  8.  Ant. 
10»  X  0.5236  -  523.6  cu  in.  (1).  Ana 
523.6  X  8  »  4188.8  cu.  in.  (2).  Ans, 

29.  How  many  balls  3  in.  in  diameter  can  be  cast  from  a  pig  of 
iron  7  ft.  long,  6.7  in.  wide,  3.8  in.  thick,  if  the  waste  in  melting  and 
casting  is  reckoned  at  3^%? 

7  ft. -84  in. 

No.ofballs-^^X^Lx^-«,J<Q-^^^. 

3»  X  5236 

log       84  » 1.9243 

log      6.7  =  0.8261 

log       3.8  =  0.5798 

log  0.9675 -9.9857 -10 
colog  3»  -  8.5686  -  10 
cologO.5236- 0.2810 

2.1655 -log  146.4. 

Hence,  number  of  balls  is  146.  An$, 
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30.  Find  the  difference  in  length,  at  80°  F.,  of  a  glara  and  a. steel 
rod,  each  3  ft.  long  at  freezing  point,  if  the  expansion  at  100°  0.  is 
0.00085  for  glass  and  0.0012  for  steel. 

80°  F  -  4(80°  -  32°)C.  -  26}°  C. 
Difference  in  length  at  100°  C.  is  0.0012  -  0.00085  -  0.00036. 

3  ft.  -  36  in. 
0.00035  X  36  X  0.26}  -  0.00366  in.  Am, 

31.  A  grain  of  gold  is  beaten  ont  in  leaf  to  cover  56  sq.  in.  What 
weight  will  be  required  for  gilding  the  faces  of  a  cube  whose  edge 
is  3ift;? 

6  X  3^  X  3}  -^73^  sq.  ft. 
144  X  73 J  sq.  ft.  -  10584  sq.  in. 
10584  +  56-189  grs.  =  7  dwt.  21  grs.  Ans. 

32.  What  premium  must  be  paid,  at  the  rate  of  lj%,  for  insuring 
a  vessel  worth  $117,750,  in  order  that  in  the  event  of  loss  the  owner 
may  receive  both  the  value  of  the  ship  and  the  premium  ? 

1-0.01875-0.98125. 
$117,750  +  0.98125  -  $120,000. 
$  120,000  -  117,750  - 1 2250.  Ans. 

33.  By  selling  goods  at  60  cts.  a  pound,  8%  on  the  cost  is  lost; 
what  advance  must  be  made  in  the  price  in  order  to  gain  15%  on 
the  cost? 

If  the  selling  price  is  92,  and  we  wish  it  to  be  115,  we  must  add 
23,  or  i  of  92.  That  is,  we  must  add  (  of  60  cts.  - 15  cts.  a 
pound.  Ans, 

34.  Divide  $27,121  among  three  persons,  giving  the  second  $5 
less  than  the  first,  and  twice  as  much  as  the  third. 

Let  a  represent  the  amount  given  to  the  first. 

a  —  5  will  reprei^nt  the  amount  given  to  the  second. 


5 
2 
Then,  2}  a  —  7}  will  represent  the  amount  given  to  all  three. 


will  represent  the  amount  given  to  the  third. 
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But  1 27.1^1  is  the  timoant  given  to  all  three. 
Hence,  2Ja  -  7i  -  27.12i. 

Add  to  each  side  7i,  2Ja  =  34.625 

Divide  each  side  by  2^,  a  -=  13.85 

a-5  =  8.85 
i(a  -  5)  =  4.42i 
Hence,  Ist  gets  1 13.85;  2d,  |8.85;  3d,  |4.42f  Ans. 

35.  The  population  of  a  city  in  1880  was  12,298,  showing  a 
decrease  of  8J%  on  its  population  in  1870;  in  1870  there  was  an 
increase  of  7|%  on  the  census  of  1860.  What  was  its  population 
in  1860? 

12,298  +  0.»lf  -  13,416,  population  in  1870. 
13,416  -t- 1.075  -  12,480,  population  in  1860.  Ana. 

36.  Find  the  increase  of  income  obtained  by  transferring  1 2500 
from  3%  stocks  at  94}  to  4%  stocks  at  105. 

0.03  of  $  2500  =  $  75,  incotue  from  the  3  %  stock. 

0.94}  of  f  2500  =»  1 2362.50,  amount  from  the  3%  stock. 

1 1.05  is  paid  for  f  1  worth  of  4%  stock. 

Hence,  $  2362.50  is  paid  for  2362.50  +  1.05  =  1 2250  stock. 

0.04  of  $2250  =  |90,  income  from  4%  stock. . 

$  90  —  f  75  =  f  15,  increase  of  income.  Ans. 

37.  Each  person  breathing  in  a  closed  room  spoils  the  air  at  the 
rate  of  about  8  cu.  ft.  a  minute.  A  congregation  of  400  persons 
enter  a  closed  room  70  ft.  by  40  ft.  and  20  ft.  high.  How  long  will 
it  take  them  to  spoil  the  air  ? 

The  air  in  the  room  will  last  one  person       ■    . — — —  min.,  or 
400  persons, 

?2^^M^=,?^  =  17imin.4r«. 

38.  How  long  can  the  windows  and  doors  of  a  school-room  be 
safely  kept  closed  when  occupied  by  50  children,  if  the  room  is 
25  ft.  by  20  ft.  and  10  ft.  high  ? 
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The  air  in  the  room  will  last  one  person  -^ min.,  or 

50  persona, 

2      ? 

39.  Find  the  square  root  to  four  decimal  places,  of  the  reciprocal 
of  0.0043. 

i  eolog  0.0043  *  1.1833  ^  log  16.25.  Am, 

40.  A  pays  B  $230  as  the  present  value  of  $300  due  in  5  yrs. 
Which  gains  hy  the  payment,  and  how  much,  if  interest  is  reckoned 

at5%? 

IftO 
The  present  worth  of  ?300  due  in   5  yrs.  is  of  $300 

1 27.63 

=  1235.05.    Hence,  A  gains  $5.05  by  the  transaction. 

41.  Find  the  quantity  of  coal  required  by  a  steamer  for  a  voyage 
o/  4043  mi.,  if  her  rate  per  hour  is  14.04  knots,  and  her  consumption 
of  coal  87  t.  per  day. 

14.04  X  6086  X  24  =  2,050,738.56  ft.  per  day. 
4043  X  5280  =  21,347,040  ft.' 
21,347,040  -*-  2,050,738.56  =  10.40944  days. 

10.40944  X  87  t.  =  905  t.  1392  lbs.  Ana. 

42.  Find  the  area  of  a  circular  ring  of  which  the  inner  and  outer 
diameters  are  7.36  and  10.64  in. 

Atea  «  0.7854  (10.64>  -  7.36«) 

-  0.7854(113.2096  -  54.1696) 

-  0.7854  X  59.04 

=  46.37  sq.  in.  Ans. 

43.  A  and  B  can  do  a  piece  of  work  in  13}  dys.,  A  and  C  in  10} 
dys.,  A,  B,  and  C  in  7}  dys.    In  how  many  days  can  A  do  it  alone  ? 

In  1  day  A  and  B  can  do  ^  of  the  work. 
In  1  day  A  and  C  can  do  ^  of  the  work. 
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In  1  day  A,  B,  and  C  can  do  ^  of  the  work. 
.*.  in  1  day  B  can  do  ^^  —  ^  of  the  work. 
And  in  1  day  C  can  do  ^^  —  j'Jf  of  the  work. 
And  in  1  day  A  can  do  ^  —  (^^  —  -fj)  of  the  work. 

a      (2       3\_3       2       3_36-64+45      17 
40     \15     32; ''40     15     32°"         480  480* 


it  wiU  take  AW  28^  dys.  Ans. 


44.  If  3  men  working  11  hrs.  a  day  can  reap  20  A.  in  11  dys., 
how  many  men  working  12  hrs.  a  day  can  reap  a  field  360  yds.  long 
and  320  yds.  broad  in  4  dys.  ? 

360  yds.  X  320  yds.  =  115,200  sq.  yds. 
115,200  +  301  +  160  -  ^^  A. 

3 

3:what?       wx;;xyx3^3^^^^^^ 

n 


12 

4 

20 


11 
11 


TT 


45.  Find  the  area  of  a  triangle  whose  sides  are  12,  5,  and  13  in. 

Observe  that  13'  —  12*  +  5*.    Hence  the  triangle  is  a  right  tri- 
angle.       Area  »>  }  of  12  x  5  »-  30  sq.  in.  Ans. 

46.  Find  the  area  of  a  triangle  whose  sides  are  73,  57,  and  48  ft 

53  +  67  +  48  ^  QQ 


Area  =-  V89xl6x32x4L 

log  89  - 1.9494 
log  16  » 1.2041 
log  32 -1.5051 
log41- 1.6128 

2)6.2714 

3.1357  =  log  1387* 
1367  sq.  ft.  Ant, 
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47.   Find  the  number  of  hektare  in  a  triangular  field  whose  sides 
are  37.5-,  91.7»,  and  78.9«. 

37.5  + 91.7 -h  78.9  ^^Q^Qg 
2 


Area  =  V104.05  x  66.55  x  12.35  x  25.16. 

log  104.05  -  2.0172 
log  66.55-1.8232 
log  12.35-1.0917 
log   25.15-1.4006 

2)6.3327 
3.1663 -log  1467. 
14671-  -  0.1467»-.  Arts. 


48.  Find  the  number  of  hektars  in  a  triangular  field  whose  sides 
are  67.5-,  81.2-.  and  102.7- 

67.5  +  81.2  +  102.7     ^o^  ^ 
2  =•       .  . 


Area  -  V  125.7  X  58.2  x  44.5  x  23 


log  125.7  -  2.0994 
log  58.2=1.7649 
log  44.5-1.6484 
log   23    -1.3617 

2)6.8744 
3.4372  =  log  2736. 

27369- -  0.2736***.  Ana, 

49.  Find  the  number  of  acres  in  a  triangular  field  whose  sides  are 
227,  342,  and  416  ft. 

1  A.  -  43,560  sq.  ft. 

227+^42  +  416^4^2  5 
2 

Aroa  n»  >^^Q2-5  X  265.5  x  150.5  x  76.5  ^ 

43560 
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eolog  43,e60  -  5.3609  - 10 

9.?498-10  =  log0.8J 


BO.   Find  the  nnmber  of  acrea  in  »  triBngnlar  field  whose  sidea  u 
79  chuiu  8  links,  67  cbaiiu  3  links,  and  102  chains  19  links. 
79.08  +  57.03  +  102.19      ,,0,. 


Vl  19.15  X  40.07  X  62-12  xTOBJ 


log  119.15 -2,0761 
log   40.07-1.6028 

log  62.12  >  1.7932 

log  16.96  -  l.S29i 

2)6.7015 

3.3508 

coiog  10  -  9.0000  - 


2,3508  -  log  224.3.        224.3  A.  Ant. 

51.   Find  the  nnmber  of  square  rods  in  a  triangle  whose  side*  u 
rda.  2  yds.,  6  rde.  5  yds.,  and  8  rds.  4^  ft, 

7  rds.  2  yds.  - 121.5  ft. 

6rd8.  5  yds.  =  114ft. 

9  rda.  4i  ft.  =  153  ft. 

1  rd.  =  272.25  sq.  ft. 


121.5  +  114  +  153 


194.25. 

ViK^'x  ii.K  X  BO.SB  Y  41,B 
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log  194.25  »  2.2884 

log  72.75-1.8618 

log  80.26  - 1.9043 

log  41.26-1.6165 

2)  7.6700 

3.8350 

colog  272.26  -  7.6650  -  10 

1.40U0  -  log  26.12.        26.12  sq.  rdi.  Am. 

52.  Find  the  number  of  acres  in  a  four-sided  6eld,  the  sides  of 
which  are  in  order  361,  561,  443,  and  357  ft. ;  and  the  distance  from 
the  beginning  of  the  first  side  to  the  end  of  the  second  side  is  682  ft. 


361 +561  + 682  ^3Qg 
2 


Area      V8()2x44l  X  241  x  120  ^ 

43560 
log  802=    2.9042 

log  441-    2.6444 

log  241-    2.3820 

log  120=    2.0792 

2)10.0098 

5.0049 

colog  43560-   5.3609  -  10 

0.3658  =.  log  2.322. 

357  +  443  -h  682     ^.. 
2  -  '^^• 


Area  =  V741  x  384  x  298  x  69 

43560 
log  741  -  2.8698 

log  384  -  2.5843 
log  298  =  2.4742 
log  59^1.7709 

2mm2 

4.8496 
colog  43560  -  5.3609  - 10 

0.2105  - 1.624 

1.624 +  2.322 -3.946  A.  Ana, 
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63.  Find  the  number  of  hektars  in  a  field  of  three  sides,  one  of 
which  is  82. 1"*,  and  the  distance  from  this  side  to  the  opposite  comer 
is  47.3«. 

K82.1  X  47.3)  - 1941.67'-  -  0.194167»'»  Am. 


54.  Find  the  number  of  acres  in  a  triangular  lot,  one  side  of  which 
is  343.6  ft.,  and  the  distance  from  this  side  to  the  opposite  corner  is 
163.2  ft. 

}  (343.6  X  163.2)  -  28037.76  sq.  ft. 
28037.76  +  43560  -  0.6436  A.  Am, 


56.   Find  the  altitude  of  a  triangle,  if  each  side  is  1000  ft. 

1000  4- 1000  +  1000  ^  .^gQQ 
2  " 

Area  -  V 1 500  x  500  x  600  x  500 

=  250000V3  -  433012.5  sq.  ft 

.    433012.5  +  500  -  866.025  ft.  Ant, 

56.   Find  the  distances  of  the  vertices  from  the  opposite  sides  of  a 
triangle,  when  these  sides  are  17.8"»",  23.6"",  and  31.5»". 

17.8  +  23.6  +  31.5  _  g^  ^g 
2 

Area  =  V36.45  x  18.66  x  12.85  x  4.95. 

log  36.45  -  1.5617  log  area-  2.3179 

log  18.65  -  1.2707  colog  11.8  -  8.9281  - 10 

log  12.85*1.1089  rZTZ: 

log  4.95-06946  ^^^^^^^2. 

2)4.6359  17.62»«.  (2)  Aru. 

log  area  -  2.3179  i^g  ^rea  =  2.3179 

colog  8.9  =  9.0506  - 10  ^j^g  15  75  .  8.8027  - 10 

1.3685  1 1206 

.  -log 23.36.  » log  13.2. 

23.36"«.  (1)  Am.  13,2«».  (3)  Am. 
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57.  If  the  four  sides  of  a  field  measured  in  succession  are  237,  253, 
244,  and  261  ft.,  and  the  diagonal  measured  from  the  end  of  the  first 
side  to  the  end  of  the  third  side  is  351  ft. ;  find  its  area. 

^7  +  261+351^424.5: 
2 


Area  of  triangle  =  V424.5  x  187.5  x  163.5  x  73.5. 

log  424.5  =  2.6279  log  424  »  2.6274 

log  187.5  =  2.2730  log  171  =  2.2330 

log  163.5  »  2.2135  log  180  »  2.2553 

log   73.5  =  1.8663  log  73  =  1.8633 

2)8.9807  2)8.9790 

4.4904  4.4895 

-  log  30,925.  « log  30,860. 

253  +  244  +  351  _  ^24.  30,860  +  30,925  -  61,785  sq.  ft. 

Area  of  triangle 

=  V424x  171x180x73. 


Am. 


68.  If  the  four  sides  of  a  field  are  237,  253,  244,  and  261  ft.,  taken 
in  order,  and  if  the  comer  formed  by  the  second  and  third  sides  is  a 
square  corner  ;  find  the  diagonal  from  the  beginning  of  the  second 
side  to  the  end  of  the  third  side,  and  also  find  the  area  of  the  field. 

Diagonal  =  V25a*  +  244*  =  V123645  =  351.489. 
The  area  is  the  same  as  in  the  last  prohlem. 

59.  Find  the  area  of  a  circle  that  ha8  a  radius  of  10  in. ;  of  a  cir- 
cle that  has  a  diameter  of  10  ft. ;  of  a  circle  that  has  a  circumference 
of  30  in. 

Area  -  ri?  =  3.1416  X  100  =  314.16  sq.  in.  (1)  Am, 

Area  -  riP  -  3.1416  x  25  =  78.54  sq.  ft.  (2)  Am, 

Circumference  =  2iri2. 
30  =  2iri2. 

w 

Area  -  »iP  =  ?^  X  ^  - -4^  -  71.62  sq.  in.  (3)  ilfu. 
1       r       3.1416 
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60.  A  borae  is  tied  by  a  rope  28.8'*  long ;  wbat  part  of  a  bektar 
can  be  graze  ? 

Area  =  riP  -  3.1416  x  27.8*  -  3.1416  X  772.84 
-  2427.96<i«  -  0.2428>'*.  Atu. 

61.  How  many  square  feet  in  a  circle  that  has  a  diameter  of  17} 
yds,? 

17}  yds.  =■  53  a. 

Area  -  »i?  -  3.1416  x  26.5». 

log    26.5*  -  3.8464 
log  3.1416 -0.4971 

3.3435 -log  2205.5 
2205.5  sq.  ft.  Am, 

62.  How  many  square  feet  in  a  circle  that  baa  a  circumference  of 


117  ydi.  ? 

117  yds. 

Circumference 

351 

B 
«J2> 


351ft. 

2irR, 

2irR, 

351 

2ir' 

351< 
4  X  3.1416 


63.  How  many  square  incbes 
in  tbe  surface  of  a  globe  tbat  bas 
a  radius  of  12.37  in.  ? 

Area  — 4»iP 

-4irXl2.37«. 
log  4  -  0.6021 

log  3.1416  -  0.4971 
log  12.37*  -  2.1848 

3.2840  -  log  1923. 
1923  sq.  in.  Am. 

64.  Find  tbe  area  of  tbe  sur- 
face of  tbe  largest  globe  tbat  can 


log  351*  -  5.0906 
colog  3.1416  -  9.5029  - 10 
colog4         -  9.3979  - 10 

3.9914 
-^  log  9804. 
9804  sq.  ft.  Aim. 

be  turned  out  from  a  joist  4  in. 
by  6  in. 

Area-4ir2»-16r 
- 16  X  3.1416 
-  50.266  sq.  in.  Am. 

66.  How  many  cubic  inches 
in  a  globe  tbat  bas  a  diameter  of 
10  in.? 

Volume  -  0.5236  x  diam.* 
-0.5236x1000 
»  523.6  sq.  in.  Am. 
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66.  If  a  tree  be  round,  and 
the  girt  is  17  ft.  6  in.,  find  its 
diameter.  Find  the  area  of  a 
crofls-section,  and  find  the  num- 
ber of  cubic  feet  in  the  largest 
sphere  that  can  be  cut  from  it. 

Diameter  —  — ■ — 
3.1416 

=  5.57  ft.  (1)  Ana. 

Area  —  »i?. 

log  3.1416  -  0.4971 
log6.57«    -1.4918 
colog  g  "  9.3979  - 10 

log  Area  -  1.3868  =  log  24.37. 

24.37  sq.  ft.  (2)  Aru. 

Volume  -  0.5236  x  diam.' 

Iog0.5236  =  9.7190 -10 
log5.67»    » 2.2377 

1.9567 -log  90.52. 

90.52  cu.  ft.  (3)  Am, 

67.  Find  the  weight  in  kilo- 
grams and  in  pounds  of  an  iron 
ball  21. 5<™  in  diameter,  specific 
gravity  7.47 ;  of  a  tin  ball  13«» 
m  diameter,  specific  gravity  7.29 ; 
of  a  lead  ball  17.3®'*  in  diameter, 
specific  gravity  11.35 ;  of  a  silver 
ball  1.31<>™  in  diameter,  specific 
gravity  10.47. 

Iron. 

F-  0.5236  X  21.6» 

log  0.5236 -9.7190 -10 
log21.5»    -3.9972 
log  7.47     -  0.8733 
colog  1000  -  7.0000  - 10 

1.5895  -  log  38.86. 

38.86^.  (1)  An8. 

log  2.205   -0.3434 
log  38.86   - 1.5895 

1.9329  -  log  85.68. 

85.68  lbs.  (2)  Am, 


Lead. 

log    17.3* -3.7140 
logO.5236- 9.7190 -10 
log   11.35  =  1.0550 
co&g  1000  -  7.0000  -  10 

1.4880  =  log  30.76. 
30.76*1.  (1)  Am, 

log  2.205-0.3434 
log  30.76  - 1.4880 

1.8314  -  log  67.83. 
67.83  lbs.  (2)  Am, 

Tin. 

r-  0.5236  X  13». 

logO.5236- 9.7190 -10 
log       13»  -  3.3417 
log     7.29  -  0.8627 
colog  1000  -  7.0000  -  10 

0.9234  -  log  8.383. 
8.383*«.  (1)  Am. 

log  2.205  =  0.3434 
log   8.383  -  0.9234 

1.2668  -  log  18.48. 

18.48  lbs.  (2)  iini. 

Silver. 

log    1.31»- 0.3519 
log  0.5236 -9.7190 -10 
log   10.47-1.0199 
colog  1000  -  7.0000  -  10 

8.0908  -  10 

-log  0.01233. 

0.01233'^».  (1)  Am, 

log   2.205  -  0.3434 
log  0.01233  -  8.0908  -  10 

8.4342  - 10 

-log  0.02717. 

0.02717  lbs.  (2)  Am, 
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68.  A  slab  of  cast-iron  4  ft.  2|  in.  long,  17  in.  wide,  and  8}  in. 
thick,  specific  gravity  7.31,  is  cast  into  2-lb.  balls.  If  there  is  a  loss 
of  5%  in  melting,  how  many  balls  are  obtained,  and  what  is  the 
diameter  of  each  ? 

The  slab  will  make  50.5x17x25x0.95x62.5x7.31  ^^^ 

2x3  X  1728 

log  50.6  -  1.7033  The  diameter  will  be 

I''     JJ"!-S;j  '/50.5X  17X25X0.95 

^8     25.1.3979  M  0.5236x3x898 

log  0.95  -  9.9777  - 10 

log  62.5-1.7959  ^^8  50.5-1.7033 

log  7.31 -0.8639  }««  17-1.2304 

colog       2-9.6990-10  ^^8  25=1.3979 

colog       3-9.5229-10  ^^g  0.95  =  9.9777-10 

colog  1728  -  6.7625  - 10  «°l<>g  ^'^^^  =  0-2810 

^  colog  3  =  9.5229-10 

2.9535  -  log  898.  ^\q^      593  ^  7  04^7  _  jq 

898  balls.  (1)  Ant.  3)1.1599 

0.3866 
-  log  2.436. 

2.436  inches.  (2)  Aru. 

69.  How  many  pounds  avoirdupois  would  a  ball  of  such  iron 
30  in.  in  diameter  weigh  ? 

log       30»  -  4.4313 
log  0.5236 -9.7190 -10 
log     62.5  =  1.7959 
log     7.31  =  0.8639 
colog    1728-6.7625-10 

3.5726 -log  3732.5. 
3732.5  lbs.  An9. 

70.  If  the  specific  gravity  of  ice  is  0.921,  find  the  weight  and  the 
surface  of  each  of  three  spheres  of  ice  whose  diameters  are  1*",  10^, 
and  V^.  Which  of  these  spheres  would  roll  first  on  a  plain,  in  a 
gradaally-inoreasing  wind  ? 
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r=  1»  X  0.5236  =  0.5236««. 

0.5236«'»  =  523.6°»«. 
0.921  X  523.6«K  =  482.24»8.  (1)  Ans, 

V"  10»  X  0.5236  -  523.6««. 
523.6«»n  -  523.6«. 
0.921  X  523.6«  -  482.24«.  (2)  Ant, 

F- 1»  X  0.5236  -  0.5236«»>«». 

0.5236«»»«  =  523.6*«. 
0.921  X  523.6»«  -  482.24kK.  (3)  Ans. 

Area  =  4Ti?  =  xi>»  =  3.1416  x  1*  =  3.1416*»».  (1)  Am. 
Area  =  4Ti?  -  iri)»  -  3.1416  X  10«  -  314.169«».  (2)  Ana. 
Area  =  4Ti2»  =  xi?»  =  3.1416  xl00»  =  31,416«i«».  (3)  Ans. 
The  fir^t,  if  we  take  no  account  of  friction.  (4)  Ana, 

71.  Given  a  cylinder  10  in.  in  diameter  and  12  in.  long;  required 
the  area  of  each  end,  the  convex  area,  the  total  area,  and  the  contents 
in  gallons. 

Area  of  end  =  3.1416  x  5«  =  3.1416  X  25  =  78.54  sq.  in.  (1)  Ans. 
Convex  area  =  »  X  10  x  12  =  3.1416  x  120  =  376.99  sq.  in.  (2)  Ans. 
Total  surface  -  376.99  +  2  x  78.54  =>  534.07  sq.  in.  (3)  Ana. 

1.02       4 
F-  ^'^^  ^^  gals.  -  4.08  gals.  (4)  Ana, 

Hit 

72.  Find  the  capacity  in  gallons  of  a  round  cistern  13  ft.  in 
diameter  and  9  ft.  deep. 

y_  3.1416  X  6.5*  X  9  X  1728 
231 

log  3.416 -0.4971 
log  6.5*  =1.6258 
log  9  =  0.9542 
log  1728  =3.2375 
colog  231  =.  7.6364  -  10 

3.9510  =  log  8935. 
8935  gals.  Am, 
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78.  What  must  be  the  diameter  of  a  cylinder  10  in.  deep,  in  order 
that  it  may  hold  1  gallon  ? 

r-iri?xA.         231  -  ri?  XlO.         B  =  J?^ 

log  231      =-2.3636 
colog  10        =-  9.0000  -  10 
eolog  3.1416 -9.5029 -10 

2)0.8665 
0.4333  =  log  2.712. 

2.712  in.  X  2  »  5.424  in.  Am. 

74.  Find  the  volume  of  a  cylinder  8  in.  in  diameter  and  11  in. 
*^  *    r-  ir  X  4«  X  11  -  3.1416  X  16  X  11  -  552.92  en.  in.  An$. 

> 

75.  Find  the  dimensions  of  three  cylinders  that  have  the  diam- 
eters equal  to  the  heights,  and  hold  1  gal.,  1  qt,  and  1'  respectively. 

17       Mfc        /^Vn     »^  log  231 -2.3636 

K-  wJPh  -  '^  2  J      — T'         colog 3.1416  -  9.5029  - 10 

231-^  3)1-8665 

4  '  0.6222  -  log  4.19. 


^-M 


3^-231  4.19  in.  (2)  Ana. 


3.1416 
log     4  -  0.6021 
log  231  -  2.3636  F-  *^ 


colog  3.1416  -  9.5029  - 10 


4 

1«-1000»«. 
31^4686  ,2). 

0.8229  -  log  6.651  ^"^  "  "J"' 

6.65  in.  (1)  Ana,  'rjopQ- 

^  *  'Vs.Hie 

T7      »^ 

^--J-  log  4000 -3.6021 

1  qt.  -  *f^  cu.  in.  colog  3.1416 -9^5029 
4*  =-  »i>».  3)3.1050 

J.      '  I  231  1  0350  =  log  10.84. 

^  'V  3.1416*  10.84«».  (3)  Am, 
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76.  Find  the  volume  of  a  triangular  prism  11  in.  long,  tho  lidet 
of  the  ends  being  2,  3,  and  4  in.  long. 

Area  of  end  -  V4.5  x  2.5  x  15  x  0.6  «  2.9047. 
F«  11  X  2.9047  -  31.952  en.  in.  An$. 

9 

77.  Find  the  capacity  in  bushels  of  a  bin  6  fL  long,  the  end  of 
which  is  a  square  measuring  3  ft.  3  in.  on  a  side. 

F-6x3Jx3i-6xVxY-^-63f  cu.ft. 

0.80356  bu.  - 1  cu.  ft. 
0.80356  X  63| »  50.93  bu.  Aru. 

78.  Find  the  number  of  cubic  yards  in  a  square  prism  200  ft.  on  a 
side,  and  40  ft  long. 

V^  ^^^  -  59259^^.  cu.  yds.  Am. 

79.  How  many  cubic  yards  in  a  square  pyramid  210  ft.  on  a  side, 
and  123  ft.  high  ? 

210  ft.  =  70  yds. 
123  ft.  =  41  yds. 
F-  J(70»  X  41)  -  669661  cu.  yds.  Am. 

80.  Find  the  capacity  of  a  cup,  the  mouth  of  which  is  a  square 
4  in.  on  a  side,  and  the  sides  of  which  are  four  equilateral  triangles. 

i  the  diagonal  of  base  =  J  Vl6  +  16  «  jV32. 

Altitude  =  V4«  -  (J V32)*  -  Vl6^  =  VS  =  2.8285. 
F»  i  of  16  X  2.8285  -  15.085  cu.  in.  Am. 

81.  The  largest  of  the  Egyptian  pyramids  is  147™  high,  with  a 
base  231"'  square.    Find  its  volume  in  cubic  meters. 

i  of  231«  X  147  =  2,614,689«*».  Am, 


82.   The  slant  depth  of  a  conically -shaped  drinking-cup  is  93"™, 
and  the  diameter  at  the  top  8».    What  is  its  capacity  ? 


466  ABITHMETIO. 


Height  -  V9.3«  -  4«  -  8.3958« 
F-JirX4»x8.3958« 
-  i  of  3.1416  X  16  X  8.3968  - 140.67«»  -  0.1406T.  Atu. 

83.  The  volume  of  a  cone  is  1«^™ ;  ita  height  is  equal  to  the  radins 
of  its  base.    Find  the  dimensions  of  the  cone. 


y_irB^h  v^'EJ^  i?-^^  n_^/3xl000000 


3 

log3,000,000- 6.4771 
colog  3.1416  «  9.5029  - 10 

3)5.9800 
1.9933 -log  98.47. 
98.47«».  Am. 

84.  Find  the  capacity  of  a  wash-bowl  30^  in  diameter  and  &* 


tof30«-tof900-225. 
J  of  5*  =  }  of  25-8.33. 

225  +  8.33  -  233.33. 
V  of  5  X  233.33  - 1833.31*-  - 1.833>.  Ant, 

86.  Find  the  capacity  in  liters  of  a  boiler  89**  in  diameter  and 
3l™»  deep. 

J  of  89"  =- 1  of  7921  - 1980.26. 
i  of  31*-^  of   961-320.33. 
1980.25  +  320.33  =  2300.58. 
V^  of  31  X  2300.58  -  112,071.11«-  - 112.07*.  Am. 

86.  Find  the  capacity  in  quarts  of  a  bowl  10  in.  in  diameter  and 
4  in.  deep. 

J  of  10'  =  *  0^100-25. 
Jof  4«-Jof   16  =  6.333. 
25  +  5.333  -  30.333. 
V  of  4  X  30.333  -  190.66  cu.  in, 
1  qt.  =  57.75  cu.  in. 
190.66  +  57.75  =  3.3  qts.  Am, 
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87.  Find  the  capacity  in  pints  of  a  saucer  6  in.  across  and  1}  in. 
deep ;  of  a  bowl  7  in.  across  and  3  in.  deep ;  of  a  bowl  8  in.  across 
and  3}  in.  deep. 

1  pt.  =»  J  of  231  cu.  in.  -  28.875  cu.  in. 
tof6«  =  tof36-9. 
iof(li)»  =  Joff-0.75. 
9  +  0.75  =  9.75. 
Jf  of  1.5  X  9.75  =  22.982  en.  in. 
1  pt. «  28.875  cu.  in. 
22.982  +  28.875  =  0.8  pt.  (1)  Aru. 

J  of  7* -J  of  49  =  12.25. 
Jof3«  =  Jof   9  =  3. 

12.25  +  3  =  15.25. 

■V^  of  3  X  15.25  -  71.893  cu.  in. 

71.893  +  28.875  =  2.5  pts.  (2)  Am. 

}of8«-Jof64  =  16. 
4of(J)«-Jof^-4A. 

i 
ax?X?ilxi  =  ^  =  3.8pt8.  (3)^ns. 

3        2L 

88.  How  many  gallons  will  a  boiler  5  ft.  in  diameter  and  2  ft. 
deep  hold? 

Jof5«  =  iof25  =  6.25. 
Jof2«  =  lof   4  =  1.333. 
6.25  +  1 .333  =  7.583. 
V  of  2  X  7.583  =  23.832  cu.  ft. 
23.832  X  1728  +  231  =  178.3  gals.  Am. 

89.  How  many  gallons  will  a  boiler  30  in.  in  diameter  and  1  ft. 
deep  hold  ? 

Jof30»-}of900-225. 
iofl2«-}ofl44=   48. 
225  +  48  =  273. 
V  of  12  X  273  =  5148  cu.  in. 
5148  +  231  =  22.3  gals.  Am, 
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90.  Find  the  capacity  in  pints  of  a  cylinder  1.9375  in.  in  diameter, 
2.4375  in.  high ;  of  a  cylinder  3^  in.  in  diameter,  3f  in.  high ;  of  a 
cylinder  3^  in.  in  disuneter,  5^  in.  high. 

Ipt- 28.875  en.  in. 

y    3.1416  X  0.96875»  x  2:4375 
28.876 

log    3.1416-0.4971 
log  0.96875«- 9.9724 -10 
log    2.4375-0.3870 
colog     28.875  -  8.5394 

9.3959 -10 -log  0.2488. 
0.249  pt.  (1)  Am. 

y^  3.1416  X  1.5825*  x  3.625 
28.875 

log  3.1416  -  0.4971 
log  1.5625»- 0.3876 
log    3.625-0.5593 
colog  28.875  -  8.5394  - 10 

9.9834 -log  0.9625. 
0.963  pt.  (2)  Am. 

y^  3.1416  X  1.90625*  X  5.06 
28.875 

log    3.1416-0.4971 
log  1.90625*  -  0.5605 
log    5.0625-0.7044 
colog    28.875-8.5394-10 

0.3014 -log  2.002. 
2.002  pt.  (3)  Am, 

91.  Find  the  capacity  in  pecks  of  a  cylinder  15.865  in.  in  diameter, 
12.5  in.  high  ;  of  a  cylinder  9.25  in.  in  diameter,  4.25  in.  deep:  of  a 
cylinder  18.5  in.  in  diameter,  8  in.  deep. 

y    0.7854  X  15.865*  x  12.5  X  4 
2150.42 
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log  0.7864-9.8950-10 
log  WMf?  -  2.4009 
log       12.5  - 1.0969 
log  4  -  0.6021 

colog  2150.42  -  6.6676  - 10 

0.6624 -log  4.590. 

4.696  pke.  (1)  Aru. 

jr    0.7854  x9.25>x  4.25x4 
2150.42 

log  0.7854  =  9.8960-10 
log      9.26*  - 1.9322 
log       4.25  -  0.6284 
log  4  -  0.6021 

oolog  2150.42  -  6.6675  - 10 

9.7252 -10 -log  0.631. 

0.531  pks.  (2)  Am. 

y^  0.7854  X  18.5*  X  8  X  4 
2150.42 

log  0.7854-9.8950-10 
log      18.6«  -  2.5344 
log  8  -  0.9031 

log  4  -  0.6021 

eolog  2150.42  -  6.6675  - 10 

0.6021  -  log  4. 

4  pks.  (3)  Ant. 

92.  What  miut  be  the  diameter  of  a  circle,  in  order  that  it  may 
contain  78.64  sq.  ft.  ?  to  contain  3L4.16  sq.  ft.  ? 

Area  -  0.7854  x  i?".  Area  =  0.7854  X  i>». 

78.54  -  0.7864  x  D".  314.16  -  0.7864  x  2>*. 

i)«-100.  i?»-400. 

D  - 10  ft.  (1)  Ans.  D  -  20  ft.  (2)  Ana. 
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93.  What  mast  be  the  diameter  of  a  circle  to  contain  1  A.  7  to 
contain  9  A.  ? 

1  A.  - 43,560  sq.  ft.  ^^     f43560 

Area  -  0.7854  x  D".  "  \o.7854 

log  43,560 -4.6391 
colog  0.7854 -=0.1049 

2)4.7440 

2.3720  -  log  236.5. 

235.5  ft.  (1)  Ans. 
>/§  -  3.  3  X  235.5  -  706.5  ft.  (2)  AnB. 

94.  What  must  be  the  diameter  of  a  circle  to  contain  1^?  to  con- 
tain 25>»*? 


V^  -  10,000v. 


^0.7854 


log  10,000  -  4.0000 
colog  0.7854  =  0.1049 

2)4.1049 
2.0525  =  log  112.8. 

112.8«.  (1)  A'M. 
\/25-6.  6xll2.8--564».  (2)  ulna. 

96.   Find  the  nomber  that  exceeds  its  sqnare  root  by  20. 

On  testing  the  square  numbers  exceeding  20,  namely,  25,  36, 
etc.,  we  see  that  25  is  the  number ;  and  no  process  of  approxi- 
mation is  needed.  25.  Am. 

96.  How  much  water  will  a  hemispherical  bowl  hold  that  is  10 
in.  in  diameter  7 

K=  i  of  0.5236  X  i)»  -  i  of  0.6236  X  1000  -  261.8  cu.  in.  Am. 

97.  What  will  it  cost  to  gild  a  hemispherical  dome  10  ft.  in  diam- 
eter, at  50  cents  a  square  foot  7 

/Sr=  2  X  0.7854  X  10*  =  157.08  sq.  ft. 
157.08  xf  0.50  =  178.54.  Am, 
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98.  If  the  moon  is  a  sphere  2170  miles  in  diameter,  aboat  how 
many  million  bushels  would  she  hold  if  hollow  7  and  how  many 
yards  of  cloth  a  yard  wide  would  it  take  to  cover  her  7 

2170  mi.  - 137,491,200  in. 
F=  0.5236  x2)». 

log  137,491,200"  -  24.4149 
log  0.5236=   9.7190-10 

colog         2150.42-   6.6675-10 

log  V-  20.8014 

r-  633,000,000,000,000,000,000  bu.  (1)  Am. 

2170  mi.  =  3.819,200  yds. 

tog  3,819,200»  =  13.1640 
log       3.1416-   0.4971 

log  8"  13.6611 

/8f-  45,800,000,000,000  yds.  (2)  Ana. 

99.  If  the  earth  is  7920  miles  in  diameter,  and  the  air  is  40  miles 
deep,  how  many  cubic  miles  of  air  are  there  about  the  planet  7 

7920  +  80-8000                               log   7920*  -  11.6961 
log   8000»  -  11.7093                           log  0.5236-   9.7190-10 
log  0.5236-   9.7190-10  114151 

11.4283  -  log  260,100,000,000 

-  log  268,100,000,000.  268,100,000,000 

260.100,000,000 

8,000,000,000  cu.  mi. 

Ana, 

100.  What  is  the  difference  between  2  feet  square  and  2  square 
feet?  between  a  foot  square  and  a  square  foot?  between  half  a  foot 
square  and  6  in.  square  ? 
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"  2  feet  square  *'  means  a  square  2  ft.  on  a  side ;  "  2  square  feet," 
any  surface  equivalent  in  area  to  two  squares  each  1  foot  on  a 
side.  A  '*  foot  square  "  is  a  square  ;  while  a  square  foot  is  an 
equivalent  area  in  any  shape.  "  Half  a  foot  square  *'  i«  am- 
biguous. Half  "  a  foot  square  "  is  half  a  square  foot,  while 
"half  a  foot"  square  is  6  inches  square ;  that  is,  oue-fourih  a 
square  foot 


101.  Find  the  volnme  of  a  square  firustom  of  which  the  base  is  3 
ft.  square,  top  2  ft.  square,  and  height  4  ft. 


F  -  J  X  4  [  ^/¥x^  +  3«  +  2»]  -  J  (6  +  9  +  4)  =  25  J  cu.  ft.  Aru. 

102.  Find  the  capacity  in  liquid  quarts  of  a  tin  pan  10  in.  in 
diameter  at  top,  8  in.  in  diameter  at  bottom,  and  4  in.  deep. 

Volume  of  whole  cone  -  j  X  0.7854  i>«A  =  J  x  0.7854  x  100  x  20 

=  523.6  cu.  in. 
Volume  of  part  cut  off  =  J  of  0.7854  i)»A  =  J  x  0.7864  x  64  x  16 

«  268.08  cu.  in. 

523.6  -  268.08  =  255.52  cu.  in. 

255.52  +  A}J^  -  4  42  qts.  -Arw. 

103.  How  many  hektoliters  will  a  circular  vat  hold  5*^  in  diam- 
eter at  the  top,  4.57""  at  the  bottom,  and  1.17™  deep  ? 

Area  of  top    -  5«  x  0.7854  =  19.636«« 
Area  of  base  -  4.57«  X  0.7854  « 16.403««. 
V19.635  X  16.403  -  17.946. 
\  (19.635  +  16.403  +  17.946)  X  1.17  -  21.054«»>«  -  210.54".  Aiu. 

104.  Find  the  area  of  an  ellipse  8  in.  by  11  in. ;   of  an  ellipse 
15  in.  by  21  in. 

0.7854  X  11  X   8  =  69.115  sq.  in.  (1)  Am. 
0.7854  X  15  X  21  -  247.401  sq.  in.  (2)  Aru. 
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106.  The  ends  of  a  cord  100  ft.  long  are  fastened  to  stakes  placed 

80  ft.  apart  on  level  ground.    A  ring,  to 

which  a  kid  is  tied,  plays  freely  on  the       nT    40 


cord.    How  far  from  the  straight  line  join-  ^ 

ing  the  stakes  can  the  ring  be  palled?  What 

are  the  diameters  of  the  ellipse  which  the 

kid  can  graze?    How  many  square  feet  in  the  ellipse? 

The  cord  can  be  pulled  from  AB 

V50»-40» -  V900« 30  fl.  (1)  Ant. 
The  diameters  are  100  ft.  and  60  ft  (2)  Aru. 

0.7854  X  60  X  100  =.  4712.4  sq.  ft.  (3)  Ant. 

106.  Using  the  same  rope  as  in  the  last  problem,  but  putting  the 
stakes  25-  ft  apart,  how  many  per  cent  is  the  kid's  pasturage  in- 
creased ? 

The  rope  can  now  be  pulled  from  AB  a  distance  of 

V60»  -  12.5*  -  V2343.76  -  48.4  ft. 
Hence  the  diameters  are  96.8  and  100. 
Area  -  96.8  X  100  x  0.7854  -  7602.7. 

Hence,    "^^^^^^  ~  ^^^'^  of  100  -  61.3.  61.3  %.  Ans. 

107.  A  cylindrical  log,  11  in.  in  diameter,  is  sawed  off  on  such  a 
slant  that  the  pieces  are  8  in.  longer  on  the  longest  than  on  the 
shortest  side.  Find  the  dimensions  of  the  ellipse  thus  made,  and  its 
area. 

The  shorter  diameter  is  evidently  the  diameter  of  the  log,  or  11 
in.    The  longer  diameter  is 

Vll»  +  8«  -  V121  +  64  =  VT86  -  13.6  ft 
Area -13.6x11x0.7854. 

log  13.6  - 1.1336 
log  11  - 1.0414 
log0.7854  =  9.8951 -10 

2.0700  =  log  117.5  sq.  in.  Am. 
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108.  Find  the  length  of  a  pendalnm  beating  half-seconds ;  of  a 
pendnlnm  beating  qaarter-seconds. 

The  length  of  pendnlnms  is  inversely  as  the  square  of  the  nam- 

ber  of  vibrations  in  a  given  time. 
Hence,  a  half-seconds  pendnlnm  will  be  i  X  ^  »>  }  the  length  of 

a  seconds  pendalnm,  or  \  of  39.138  in.  =  9.784  in.  (1)  Ant. 
A  qnarter-seconds  pendalnm  will  be  J  X  }  »  Vir  ^^®  length  of  the 

tecondd  pendnlnm,  or  ^  of  39.138  in. »  2.446  in.  (2)  Afu. 

109.  How  many  centimeters  long  is  a  pendnlnm  swinging  80  times 
a  minnte  ?    A  pendnlnm  swinging  30  times  a  minnte  ? 

The  first  pendnlam  most  be  (ff  )*  of  39.138  in.  >-  22.014  in. 

2.54x22.014   -55.92«'».    (1)  Ans. 
The  second  pendulam  mnst  be  (f{)*  of  39.138  in.  -  156.552  in. 

2.54  X  156.552  -  397.64«».  (2)  Ans. 

110.  If  a  cannon-ball  be  suspended  by  a  fine  wire  176  ft.  long  in 
the  central  well  of  the  Banker  Hill  Monumenti  how  many  times 
a  minute  will  it  swing  ? 

V2IT2  :  V3038:  :  60 :  «. 
60xV3«l38 


V2II2 

log    60=1.7782 

log  V3aT38  =  0.7963 
cologVSm    -8.3377-10 

0.9122 -log 8.17.      8.17.  ilns. 

111.  Find  the  lifting-power  of  a  hydraulic  press,  the  plunger 
being  1^  in  diameter  and  driven  with  a  force  of  100^,  if  the  lifting- 
piston  is  1°^  in  diameter. 

Suppose  the  plunger  and  piston  square :  the  one  would  press  on 
a  surface  of  Iv™,  the  other  on  a  surface  of  10,000*»»».  By 
driving  the  plunger  in  10«",  you  force  lO"*"  of  water  under 
the  piston.  But  as  this  is  spread  under  lO.OOO^"™,  yon  raiRe 
the  piston  thereby  only  0.001"*;  that. is,  only  0.0001  part  of 
the  way  you  move  the  plunger.  Hence,  by  the  principle  of 
virtual  velocity  (what  is  lost  in  time  is  gained  in  power),  you 
lift  the  piston  with  10,000  times  your  force  of  100^  applied. 
The  lifting  power,  in  other  words,  is  1,000,000^«,  or  100(K 
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112.  If  the  planger  is  }  in.  in  diameter,  and  is  driven  with  a 
force  of  1000  lbs.,  how  much  can  it  lift  with  a  lifting-piston  4  ft.  in 
diameter  ? 

J  in. :  4  ft.  =  1 :  96, 
1«  :  96«  =  1 :  9216. 
9216  X  1000  lbs.  =.  9.216.000  lbs.  Am. 

113.  If  the  plnnger  is  2  in.  in  diameter,  and  is  driven  with  a  force 

of  1000  lbs.,  how  mnch  can  it  lift  with  a  lifting-piston  2  ft  in 

diameter? 

2  in. :  2  ft. :  :  1 :  12. 

1* :  12«  -  1  :  144. 

144  X  1000  lbs.  -  144.000  lbs.  Afu. 

114.  The  water  stands  in  a  fissure  in  a  rock  10°^  high  and  12* 
long.  What  pressure  is  exerted  to  split  the  rock  on  the  lowest 
meter*8  width?  on  the  highest  meter's  width?  in  the  whole  fissure? 

1  X  12  X  9.5  =  114««'»  =  114  t.  (1)  Ans. 

1  X  12  X  0.5  =     e^*"*  -      6  t.  (2)  Aru. 

10  X  12  X    5  =  600"«»«  =  600  t  (3)  Ans. 

115.  A  dam  is  100  ft.  long  and  10  ft.  deep,  and  the  water  is  just 

flowing  over  it.    What  pressure  is  exerted  over  the  lowest  two  feet 

of  the  dam  ? 

2  X  9  X  100  «  1800  cu.  ft. 

1800  X  62i  lbs.  =-  112,500  lbs. 

112.500  -t-  2000  =  56^  t.  Ana. 

116k  What  velocity  in  meters  a  second  will  a  cannon-ball  acquire 
in  falling  three-quarters  of  a  second  ?  in  falling  three  and  a  quarter 
seconds? 

f  of  9.806-  =  7.3545-.  (1)  Ans. 
3J  of  9.806-  =  31.869-   (2)  Ans, 

117.  How  long  will  it  take  a  leaden  ball,  rolling  off  a  table  29  in. 

high,  to  reach  the  floor  ? 

29  in.  =  0.7366- 

4.903  : 0.7366  -  1« :  a:*. 


^17366 
\  4.903* 
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logO.7366- 9.8673 -10 
colog  4.903   =9.3095-10 

9.1768  - 10 
10.0000  - 10 


2)19.1768-20 
0.3876  sec.  Ans,  9.5884  -  10  =  log  0.3876. 

118.  What  velocity  will  a  crowbar  attain  in  falling  endwise  from 
a  balloon  2000™  high  ?    How  long  will  it  be  in  coming  down  ?   . 

4.903- :  2000"  -  1« :  a;*. 


-A^ 


2000 


L903 

log  2000  -  3.3010 
colog  4.903  =  9.3095  - 10 

2)2.6105 
20.2  sec.  (2)  Ans.  1.3053  « log  20.2. 

20.2  X  9.806"  =  198.0812«. 
198"  per  sec.  (1)  Ans. 

119.  What  velocity  will  a  crowbar  attain  in  falling  endwise  from 
a  balloon  one  mile  and  a  quarter  high  ?  How  long  will  it  be  com- 
ing down  ? 

4.903»  =  16.086  ft. 
1 J  mi.  =  6600  ft. 
16.086 :  6600  =.  P :  »». 


V 


.6600 

X 


16.086 

log  6600  =  3.8195 
colog  16.086 -8.7936 -10 

2)2.6131 
20.26  sec.  (2)  Am.  1.3066  =-  log  20.2d. 

2  X  20.26  X  16.086  ft.  =  651.80  ft. 

651.8  ft.  per  sec.  (1)  Ans. 
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120.  If  Carisbrook  Well  is  210  ft.  deep,  how  long  after  a  pebble 
is  dropped  will  it  be  before  it  is  heard  to  strike  the  bottom,  if  its 
velocity  is  reckoned  at  32  ft.  at  the  end  of  a  second,  and  the  velocity 
of  sound  is  1120  ft.  a  second? 

16  :  210  =  l«:a« 

log  210  =  2.3222 
colog  16-8.7959-10 

2)1.1181 
0.5591  =  log  3.623. 

3.623  sec.  in  falling. 

^f^  =»  0.188  sec.  sound  in  rising. 
3.623  +  0.188  =  3.811  sec.  Ana. 

121.  On  the  same  suppositions  as  in  Ex.  120,  how  long  after  a 
pebble  is  dropped  will  it  be  heard  to  strike  the  bottom  of  a  ventilating 
shaft  1600  ft.  deep? 

16 :  1600  =- 1« :  x* 

X  =  V^i^  =  VIOO  - 10  sec. 
\iii  =  1.429  sec.     10  +  1.429  =  1 1 .429  sec.  Ana. 

122.  If  a  pebble  is  dropped  over  a  precipice,  and^is  heard  to  strike 
tlie  bottom  in  7}  sec,  how  far  has  it  fallen,  on  the  same  suppositions 
as  in  Ex.  120  ? 

Assume  745  ft.  and  750  ft.  to  be  the  distance. 
16  :  745  =  1«  :  a:*  16  :  750  =»  1«  :  a^ 

log  745  =  2.8722  log  750  -  2.8751 

colog   16  =  8.7959-10  colog  16-8.7959-10 

2)1.6681  2)1.6710 

0.8341  0.8355 

=  log  6.825.  =.  log  6.847. 

T^  -  0.665.  ^jf  =.  0.670. 

6.825  +  0.665  =  7.49  sec.  6.847  +  0.670  =  7.51 7  sec. 

An  error  of  —  0.01.  An  error  of  +  0.017. 
Difference  between  errors  is  0.027. 
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Error  of  745 : 5     -  0.01 : 0.027. 
Errorof745:5     -10:27. 
Error  of  745  X  27  -  50. 
Error  of  745  -  If  - 1.8. 

745  + 1,8  -  746.8  ft.  747  ft.  Am. 

123.  A  pebble  dropped  down  a  shaft-  is  heard  to  strike  the  bottom 
in  3  sec.  after  it  begins  to  fall.    Find  the  depth  of  the  shaft. 

AsBome  130  and  140. 
16:130-l«:a!».  16:140=l«:a» 

log  130  -  2.1139  log  140  »  2.1461 

2)0.9098  2)0.9420 

0.4549  0.4710 

colog  16-8.7959-10  colog  16-8.7959-10 

-  log  2.851.  -  log  2.958. 

^^-0.116  sec.  ^tV^  -  0.125  sec 

2.851  +  0.116  -  2.967  sec.  2.958  +  0.125  »  3.083  sec. 

An  error  of  -  0.033.  An  error  of  +  0.083. 

Difference  between  errors  is  0.117. 
Error  of  130 :  10  -  0.034 : 0.117. 
Error  ofl30: 10-34:  IK. 

Errorofl30        -1^2LM  =  2.9ft 

117 
130  +  2.9  =  132.9  ft.  133  ft.  Atu. 

124.  How  long  will  it  take  a  ball,  rolling  off  a  table,  to  drop  1**? 
lin.?  10«?  6  in.? 

4.903- :  1-  -  1« :  «•.  4.903- :  1  in.  -  1« :  ««. 

4.903  :  0.01  -  1 :  a:*.  4.903 : 0.0254  -  1« :  x«. 


\4.903  Af  4 


0254 


.903 

log  0.01    =8.0000-10  log  0.0254  =  8.4048 -10 

colog  4.903  -  9.3095  -  10  colog  4.903   =  9.3095  - 10 

2)17.3095-20  2)17.7143-20 

8.6548  - 10  8.8572  - 10 

-  log  0.04517.  -  log  0.07198. 

0.04517  sec.  (1)  Ans,  0.07198  sec.  (2)  Aru. 
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4.903- :  10«  -  1*  :  iB«.  4.903- :  6  in.  -  1»  :  a*. 

4.903  :  0.1  -  1*  :  g«.  4.903 :  0.1524  -  1» :  sP. 

Af  4.903  \  4.903 

log  0.1     =  9.0000  - 10  log  0.1524  -  9.1830  - 10 

colog  4.903  =-  9.3095  - 10  colog  4.903  -  9.3095  -  10 

2)  18.3095  ~  20  2)18.4925-20 

9.1548  -  10  9.2463  -  10 

-log  0.1428.  -log  0.1763. 

0.1428  sec.  (3)  Arts.  0.1763  sec.  (4)  Ana. 

126.  With  what  velocity  will  water  flow  through  a  hole  9  ft. 
helow  the  surface  ? 

Vd:  Vl6-3:4.  }of32-24ft.  Ana, 

126.  With  what  velocity  will  water  leave  a  fountain  having  free 
play,  and  a  head  of  25  ft.?  a  head  of  100  ft. ? 

V25:VT6-    5:4.  }  of  32  =  40  ft.  (1)  ^tm. 

VliOO:  Vl6-10:4  =  5:2.        {of  32=.80ft.  (2)  Ana. 

127.  If  a  hole  in  the  side  of  a  cistern  4  ft.  helow  the  surface  of  the 
water  is  delivering  10  gals,  an  hour,  how  many  gallons  would  it 
deliver  with  5  ft.  more  head  ? 

Vi :  V9  -  10 :  a;.        2 :  3  -  10 :  x.        «  -  ^  =15  gals.  Ans. 

128.  If  a  pipe  2  in.  in  diameter,  and  1  ft.  long,  inserted  in  a  dam, 
the  head  of  water  being  kept  constant,  delivers  4  gals,  a  minute, 
how  many  gallons  a  minute  may  be  expected  when  another  pipe  of 
the  same  length,  but  2|  in.  in  diameter,  is  substituted  for  the  two- 
inch  pipe  ? 

2*  :  (2})*  -4:0.         4  :  6}  »  4  :  a;.  a; »  6}  gals.  Aru. 

129.  If  a  one-inch  pipe,  20  in.  long,  is  substituted  for  the  two- 
inch  pipe,  1  ft.  long,  in  Ex.  128,  and  the  flow  is  found  to  be  5  pts.  a 
minute,  what  part  of  the  diminution  is  due  to  the  smaller  area  of  the 
orifice,  and  what  part  to  the  increased  friction  on  the  sides  of  the 
longer  pipe  ? 

2?:l*-.4:a?.     4:1-4:  a;.    a:-lgal.    4-1-3  gals.  (1)  Aru, 
1  gal.  -  8  pts.  8-5-3  pts.  (2)  Am. 
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130.  A  miller  is  using  water  flowing  through  the  gate-way  under 
4  ft.  head.  How  much  more  work  could  he  do  if  the  head  was  raised 
to  9  ft.  7  how  much  more  if  the  head  was  raised  to  25  ft.  ? 

\/64  :  V729  -1:0?.  \/64  :  VI5626  =  1 :  «. 

8:27-l:a;.  8:125=-l:a:. 

aj-V-3f  (l)An$,  a;--4^-15f.  (2)  ^im. 

131.  If  a  top  3  in.  in  diameter  is  making  200  revolutions  a  second, 
with  what  force  does  the  outer  layer  pull  away  from  the  centre  7 

1.227  X  J  X  200»  =  6135. 

6135  times  the  weight  of  the  material.  Ans. 

132.  If  a  sling  30  in.  long  contains  a  stone,  and  is  whirled  round 
80  times  a  minute,  what  is  the  force  pulling  on  the  string? 

30  in.  -  2}  ft. 
1.227  X  2J  X  (li)»  =  5.453. 
5.453  times  weight  when  even  with  the  hand. 
5.453  —  1 »  4.453  times  weight  when  highest. 
5.453  +  1 »  6.453  times  weight  when  lowest. 

183.  With  what  force  does  a  locomotive  running  at  30  mi.  an 
hour,  on  a  curve  of  800  ft.  radius,  bear  against  the  outer  rail  7 

30  mi.  per  hr.  —  ^  mi.  per  min.  »  y^  mi.  per  sec.  »  44  ft.  per  sec. 

Diameter  is  1600  ft. 

3.1416  X  1600  -  5026.56  ft.  circumference. 

44 
Hence,  the  locomotive  makes  - — -— -  revolutions  per  sec 

5026.56  *^ 

Force  - 1.227  X  800  x  L^^e.Y' 

V5026.56y 

log      1.227  -  0.0889 

log         800  »  2.9031 

log  44«  -  3.2870 

colog  5026.56*  =-  2.5974  -  10 

log  force       =  8.8764  -  10  -  log  0.07523. 
0.07523  times  weight.  Ans, 
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134.  If  washed  wool  is  put  wet  into  a  wire  basket  1.2°^  in  diam- 
eter, and  the  basket  is  set  to  spinning  at  the  rate  of  180  revolutions 
a  minute,  with  what  force  is  water  wrung  out  of  the  wool  ? 

180  revolutions  per  min.  =  3  revolutions  per  sec 

4.025x0.6x3' =  21.735, 
21.735  times  its  weight.  Am. 

135.  If  steel  pens  are  revolved  in  a  basket  32<^  in  diameter,  17 
revolutions  a  second,  with  what  force  is  the  oil  drained  from  them  ? 

4.025  X  0,16  xl7«=.  186.116. 
186.116  times  weight.  Ans. 

136.  How  strong  a  horicontal  pull  on  a  chain,  weighing  half  a 
pound  to  the  yard,  is  required  to  make  the  lowest  part  curve  with  an 
18-in.  radius  ?  with  a  6-ft.  radius  ? 

18  in,  =  i  yd.  6  fL  =  2  yds. 

\  yd,  weighs  J  lb,  2  yds,  weigh  1  lb. 

.*.  tension  »  \,  (1)  A-m.  :.  tension  *  1  lb.  (2)  Am, 

137.  A  f-in.  rope,  weighing  |^  of  a  pound  to  the  yard,  is  fastened 
at  one  end  to  a  staple,  and  near  the  other  end,  on  the  same  level, 
runs  over  a  pulley,  and  has  a  25-lb.  weight  hung  to  it.  What  is  the 
radius  of  its  curvature  at  the  middle  ? 

The  horizontal  tension  is  25  lbs.,  which  represents  100  yds.  of 
rope.    .'.  radius  —  100  yds.  Am. 

138.  A  shower  wets  the  rope  of  Ex.  137,  and  increases  its  weight 
40%;  what  does  its  radius  now  become? 

The  weight  of  the  rope  being  |^  =  \  of  what  it  was,  it  takes 
only  f  of  100  yds.  =.  71f  yds.  Am, 

139.  A  steam-tug,  in  attempting  to  move  a  ship,  straightened  her 
hawser  until  the  radius  of  the  lowest  point  was  1980  ft.  The  rope 
was  wet,  and  weighed  3^  lbs.  to  the  yard.  With  what  force  was  it 
stretched  ? 

1980  ft.  -  660  yds.,  and  3}  X  660  «  2145  lbs.  tension.  Am, 
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140.  A  chain  31  ft  long  hangp  between  points  on  a  level,  and  sags 
4  ftb  ?    What  is  the  radins  at  the  lowest  point  ? 

J  _  (4  ch.  X  sagXl  ch.  ~  sag)  ^  (15.5  +  4)(15.5  -  4) 
"  2sag  *  2x4 

_  19^5)01:5 _  28.031  ft.  An$. 
8 

141.  The  whole  chain,  in  Ex.  140,  weighs  18  lbs.  What  is  the 
horizontal  tension?  What  is  the  distance  of  the  points  apart? 
What  is  the  slant,  or  batter,  of  the  end  of  the  chain  ? 

T-  weight  of  B,  1  ft.  weighs  |f  lb. 

Tension  -  Jf  X  28.031  -  16.27  lbs.  (1)  Ana. 

From  Prop.  III. 

log  }  span  -  log  19.5  +  log  11.5  +  log  (1.29  - 1.0607)  +  colog  4  +  0.0612. 

1.29  -  1.0607  =  0.2293. 

log     19.5  =  1.2900 

log     11.5-1.0607 

log  0.2293 -9.3604 -10 

oolog         4  =  9.3979  -  10 

0.0612 

1.1702  -  log  14.79. 

2  X  14.79  -  29.58.  (2)  Am. 

Batter  -  ^^  - 1.808.  (3)  Am. 
15.5 

142.  A  chain  weighing  1^'  to  the  meter  is  suspended  from  points 
on  a  level;  the  length  of  chain  is  31*°,  and  it  sags  l.S"^.  Find  all 
the  conditions,  and  find  how  much  it  falls  below  a  level  at  10^  from 
each  end. 

}  ch.  - 15.5".  sag  - 1.3". 

RodiuD     (^ch.-HsagXlch.-sag)     16.8x14.2 

2  sag  2.6 

-  91.75-  (1)  Ans. 

Tension  -  91.75^.  (2)  Ans. 
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From  Prop.  III. 

log     16.8  =.  1.2253 

log     14.2  » 1.1523 

log  0.0730 -8.8633 -10 
colog       1.3  -  9.8861  - 10 
0.0612 
1.1882  -  log  15.42. 

2  X  15.42  »  30.84  span.  (3)  Ans. 

Batter  -  ?^  -  5.92.  (4)  Ans. 
15.5 

For  drop  with  hypotenose  of  10", 

6  :  10 : :  1 :  or. 

X  » 1.667  depression. 
For  drop  with  hatter  of  10, 

5.92 :  10 : :  1 :  «. 

a?  =  1.689. 
1.689  depression.  (5)  Ans. 

143.  A  chain  lOO*"  long,  weighing  14  oz.  to  the  foot,  is  snspended 
from  points  on  a  level  80™  apart.  What  is  the  sag,  the  batter  at  the 
ends,  and  the  horizontal  tension  ? 

Assume  that  the  sag  is  26.5"*. 

log  }  span  =  log  (}  ch.  +  sag)  +  log  (}  ch.  —  sag)  +  log  [log(}  ch.  +  sag) 

—  log  (i  ch.  —  sag)]  +  colog  sag  +  0.0612 

-  log  (50  +  26.5)  +  log  (50  -  26.5)  +  log  [log  (50  +  26.5) 

-  log  (50  +  26.5)]  +  colog  26.5  +  0.06 1 2 

-  log  76.5  +  log  23  5  +  log  (log  76.5  -  log  23.5) 

+  colog  26.5 +  0.0612. 

log     76.5  - 1.8837 

log     23.5-1.3711 

logO.5126- 9.7098 -10 
colog     26.5  -  8.5768  -  10 
0.0612 
1.6026 -log  40.05. 

}  span  —  40.05.        An  error  of  +  0.05. 


484  ARITHMETIC. 


Assame  that  the  sag  is  26.6^. 
log  i  span  -  log  76.6  +  log  23.4  +  log  (log  76.6  -  log  23.4) 
+  colog  26.6 +  0.0612. 

log     76.6  - 1.8842 

log     23.4  =  1.3692 

log0.5150  =  9.7118 

colog     26.6  -  8.5751 

0.0612 

1.6016  =  log  39.95. 

i  span  -  39.96.  Error  of  26.5 :  0.1  =  0.05 :  0.1. 

An  error  of  —  0.05.  .•.  error  of  26.5  =  0.05. 

i  sag  «  26.5  +  0.05  »  26.55.  Ans. 

p  ^  (50  +  26.55X50  -  26.55)  ^  76.55  x  23.45  ^  33  g^g 
53.1  ^         53.1         ""     '      ' 

Batter  -  -4"  =  ^^^  -  0.6761.  Ana. 
}ch.        50 

1"  -  3.28  ft.  1ft.  weighs  J  lb. 

Tension  =  33.806  x  3.28  x  {  lb.  =  97  lbs.  =  44*1.  Ans. 

144.  Suppose  the  points  of  suspension  in  Ex.  143  to  remain  nn- 
changed,  and  the  chain  to  be  shortened  5™.  What  does  the  tension 
become  ?  * 

Assume  that  the  sag  is  22.5. 

log  i  span  » log  25  +  log  70  +  log  (log  70  -  log  25) 
+  colog  22.5  +  0.0612. 

log        25-1 .3979 
log        70-1.8461 
log  0.4472 -9.6605 -10 
colog     22.5  =  8.6478  -  10 
0.0612 

1.6025 -log  40.04. 
I  span  -  40.04.  An  error  of  +  0.04. 

Assnme  that  the  sag  is  22.6. 

log  J  span  -  log  70.1  +  log  24.9  +  log  Gog  70  -  log  24.9) 
+  colog  22.6 +  0.0612, 
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log     70.1  -  1.8457 
log     24.9  « 1.3962 
log  0.4489  =  9.6527  - 10 
colog     22.6  -  8.6459  - 10 
0.0612 

1.6017 -log  39.96. 

I  span  «  39.96.  Error  of  22.5 :  0.1  =  0.04 : 0.08. 

An  error  of  —  0.04.  Hence  error  of  22.5  is  0.05. 

.-.  sag  is  22.5  +  0.05  -  22.55". 

J  ^  24.95  X  70.05 
45.1 

y  _  24.95  X  70.05  x  3.28087  X  14 
45.1  X  16 

log     24.95  -  1.3971 

log     70.05  «=.  1.8454 

log  3.28087  -  0.5160 

log         14  - 1.1461 
colog       45. 1  =  8.3458  -  10 
colog  16  =  8.7959  - 10 

2.0463- log  111.3  lbs. 
r=  111.3  lbs.  Ans. 

146.  How  long  a  rope  is  required  between  points  100  ft.  apart  to 
sag  30  ft.?  20  ft.?  10  ft.? 

Assume  that  the  chain  is  120.9  ft. 
log  J  span  -  log  (60.45  +  30)  +  log  (60.45  -  30)  +  log  [log  (60.45  +  30) 
-  log  (60.45  -  30)]  +  log  30  +  0.0612 
-  log  90.45  +  log  30.45  +  log  Qog  90.45  -  log  30.45) 
+  colog  30  +  0.0612. 

log  90.45  =  1.9564 
log  30.45-1.4836 
log  0.4728  =  9.6747 -10 
colog        30  -  8.5229  - 10 
0.0612 

1.6988 -log  49.99. 
}  span  -  49.99.  An  error  of  -  0.01. 
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Assume  that  the  chain  is  121  ft. 
log  I  span  -  log  (60.6  +  30)  +  log  (60.5  -  30)  +  log  [log  (60.5  +  30) 

-  log  (60.5  -  30)]  +  colog  30  +  0.0612 

-  log  90.5  +  log  30.5  +  log  (log  90.5  -  log  30.6) 

+  colog  30 +  0.0612. 

log     90.5  - 1.9566 
log     30.5  - 1.4843 
log  0.4723 -9.6741 -10 
colog       30  -  8.5229  -  10 
0.0612 

1.6991  =  log  50.01. 

i  span  -  50.01.  An  error  of  +  O.OL 

Error  of  120.9  :  0.1  -  0.01 : 0.02. 

.-.  error  of  120.9  is  0.05. 

.-.  chain  is  120.9  +  0.05  - 120.95  ft.  (1)  Ans. 

Assume  that  the  chain  is  109.9  ft. 
log  i  span  -  log  (54.95  +  20)  +  log  (54.95  -  20)  +  log  [log  (54.95  +  20) 

-  log  (54.96  -  20)]  +  colog  20  +  0.0612 

-  log  74.95  +  log  34.95  +  log  (log  74.95  -  log  34.95) 

+  colog  20 +  0.0612. 

log  74.95-1.8748 
log  34.95-1.5435 
log  0.3313 -9.5202 -10 
colog       20  =  8.6990  - 10 
0.0612 

1.6987 -log  49.97. 
I  span  —  49.97.  An  error  of  —  0.03. 

Assume  that  the  chain  is  110  ft. 
log  i  span  -  log  (55  +  20)  +  log  (55  -  20)  +  log  [log  (56  +  20) 

-  log  (55  -  20)]  +  colog  20  +  0.0612 

-  log  75  +  log  35  +  log  (log  76  -  log  35)  +  colog  20  +  0.0612 

log       75  - 1.8751 
log       36  - 1.5441 
log  0.3310 -9.5198 -10 
colog        20-8.6990-10 
0.0612 

1.6992  -  log  50.02. 
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I  span  »  50.02.  '    An  error  of  +  0.02. 

Error  of  109.9 :  0.1  -  0.03 : 0.05. 
Error  of  109.9:0.1  =  3.5. 

.'.  error  of  109.9      -  ^  -  0.06. 

5 

/.  chain  is  109.9  +  0.06  =  109.96.  (2)  Ang, 

AsBome  that  tlie  cnain  is  102.5  ft. 

log  J  spaa  -  log  (51.25  +  10)  +  log  (51.25  - 10)  +  log  [log  (51.25  +  10) 
-  log  (51.25  - 10)]  +  colog  10  +  0.0612 
-  log  61.25  +  log  41.25  +  log  (log  61.25  -  log  41.25) 
+  colog  10  +  0.0612. 

log  61.25-1.7872 
log  41.25  =  1.6154 
logO.1718- 9.2350 -10 
colog        10  -  9.0000  - 10 
0.0612 


1.6988  =  log  49.98. 
i  span  -  49.98.  An  error  of  -  0.02. 

Assume  that  the  chain  is  102.7  ft. 

log  1  span  « log  (51.35  +  10)  +  log  (51.35  - 10)  +  log  [log  (51.35  +  10) 
-  log  (51.35  -  10)]  +  colog  10  +  0.0612 
-  log  61.35  +  log  41 .35  +  log  (log  61.35  -  log  41.35) 
■f  colog  10  +  0.0612. 

log  61.35-1.7879 

log  41.36  =  1.6165 

log  0.1714 -9.2340 

colog        10  -  9.0000  - 10 

0.0612 

1.6996 -log  50.07. 

}  span  -  50.07.  An  error  of  +  0.07. 

Error  of  102.5  :  0.2  -  0.02 :  0.09. 
•  Error  of  102.5 :  0.2  =  2 :  9. 
.-.  error  of  102.5     =  }  of  0.2  =  0.044. 
Hence  the  chain  is  102.5  +  0.044  =  102.544  ft.  (3)  Ans. 
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146.  If  4  ca.  in.  of  iron  weigh  1  lb.  avoirdnpois,  what  is  the  weight 
of  1  en.  in.  in  grains  ?    What  is  the  specific  gravity  of  the  iron? 

1  lb.  -  7000  gr. 

.*.  1  cu.  in.  of  the  iron  weighs  J  of  7000  — 1750  grs.  (1)  Ang. 

(1728  +  4)  X  16  -  6912  oz.        6912  +  1000  -  6.912.  (2)  Am, 

147.  If  4  en.  in.  of  iron  weigh  1  lb.,  what  is  the  diameter  of  a 
6-lb.  ball  ?  of  a  32-lb.  ball  ? 

F-4  X  6-  24  en.  in.  F- 32x  4 - 128  cu.  in. 

r-  0.5236  Z)».  F-  0.5236  i)». 

24  =  0.5236  J9».  128  -  0.5236  JD^. 


^0.5236  >0, 


128 


.5236 

log  24-1 .3802  log  128  «  2.1072 

colog  0.5236  -  0.2810  colog  0.5236  -  0.2810 

3)  1.6612  3)2.3882 

0.5537  0.7961 

=  log  3.578.  « log  6.253. 

3.578  in.  (1)  Ans.  6.253  in.  (2)  ^?w. 

148.  If  a  block  of  iron  (with  all  its  comers  square)  measures  17.36 
in.  by  8.7  in.  by  1.76  in.,  what  does  it  weigh  at  ^  lb.  to  the  cubic 
inch  ?  and  what  would  be  the  diameter  if  cast  into  a  ball,  if  11  % 
is  allowed  for  waste  ? 

J  of  17.36  X  8.7  X  1.76  =  66.45  lbs.  (1)  Am. 

265.82  -  0.11  of  265.82  =  236.58. 

log  236.58  -.  2.3739 
colog  0.5236  =  02810 
3)2.6549 
0.8850  -  log  7.673. 

7.673  in.  (2)  Am. 

149.  Answer  the  same  questions  as  in  the  last  example,  for  a 
block  of  which  the  dimensions  are  71.4  in.  by  8)  in.  by  3^  in, 

71.4  X  3J  -  238. 
238  X  8}  =  2062.67. 
}  of  2062.67  «  515.67  lbs.  (1)  Am. 
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log  2062.67  =  3.3145 
log     0.89  =  9.9494  - 10 
oolog  0.6236  »- 0.2810 

3)3.5449 
1.1816  =  log  16.19. 

15.19  in.  (2)  An$. 

150.  What  is  the  diameter  of  a  cylinder  11  in.  long  that  holds 
2  gals.? 

2  gals.  —  462  en.  in. 
F=Jiri>»xA. 
462-0.7854i>»xll. 


^0.7854x11      ^0.7854 


log  42  =  1.6232 
colog0.7854=- 0.1049 


2)1.7281 
0.8641  =  log  7.313. 

7.313  in.  An%. 


151.  What  is  the  diameter  of  a  cylinder  9  in.  long  that  holds 
2  gals.? 

462=-0.7854i)«x9. 


^=a£ 


462 


7854x9 


log  462  -  2.6646 
colog0.7854  =  0.1049 
coiog         9  «  9.0458  - 10 

2)1.8153 
0.9077  =  log  8.086. 

8.086  in.  Am, 
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162.  What  is  the  diameter  of  a  cylinder  30<^  long  that  holds  Iv  i 

10»  =  10(X)0««. 
10000- 0.7854  Z>»x  30. 


^-Vo- 


1000 


).7864  X  3 
log    1000  =  3.0000 
cologO.7854- 0.1049 
colog  3  =  9.5229  -  10 

2)2.6278 
1.3139  =  log  20.6.  20.6«">.  Ant. 

163.  What  is  the  circumference  of  a  globe  if  the  square  centi- 
meters of  its  surface  are  three  times  the  cubic  centimeters  of  its  vol- 
ume? 

F=0;52362)». 

fi^=  3.1416  i>». 
3.14162>«  =  3  X  0.5236  i)». 
Divide  both  sides  by  3  X  0.5236  i>«. 
2  =  2). 
Hence,  circumference  =  2  x  3.1416  =  6.2832»«.  An$. 

164.  Find  the  diameter  of  a  circle  of  which  the  number  of  inches 
m  its  circumference  is  equal  to  the  square  feet  of  its  area, 

Area  =  J  r  2>*  sq.  ft. 
Circumference  =  ir  D  ft.  or  12tD  in, 
12t2>  =  Jt2>«. 
Multiply  each  side  by  4. 

48t2)  =  tZ>». 
Divide  each  side  by  «■/). 
48  =  2). 
.•.  2)  =  48  ft.  Ans. 

166.  How  many  times  does  a  carriage-wheel  3  ft.  2  in.  in  diame- 
ter turn  in  going  a  mile  on  a  smooth  road  ? 

The  circumference  of  the  wheel  is 

3i  X  3.1416  =  9.9484  ft 
1  mi.  =  5280  ft. 

.'.  the  wheel  turns  — : —  =  530.7  times.  Aru, 

9.9484 


1. 
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156.  The  top  of  a  wheel  is  at  each  instant  moving  with  twice  the 
velocity  of  the  carriage,  and  ia  moving  in  a  curve  whoae  centre,  at 
the  instant,  is  as  far  helow  ground  as  the  point  is  above  ground. 
What,  then,  is  the  force  exerted  to  separate  the  mud  from  the  top  of 
a  wheel  3  ft.  2  in.  in  diameter,  when  the  carriage  is  moving  at  the  rate 
oi  10  mi.  an  hour? 

The  carriage  going  at  10  mi.,  the  top  of  the  wheel  goes  at  20  mi. 
per  hour,  or  29J  ft.  per  second.  The  radius  of  the  curve  is 
2  X  3i  =  6^  ft.,  the  total  circumference  of  which  would  be 
121  X  3.1416  =.  39.7936  ft.     .'.  the  force  is 

227  X  6}  X  (§111)'=  4  224  times  the  weight. 

log        1.227  -  0.0889 
log  6J  =-  0.8016 

log       (29J)*  -  2.9348 
colog  (39.7936/  =  6  8004  -  10 

0.6267 -log 4.224.  Ans. 

167.  A  point  in  the  tire,  as  a  spike-head,  moves,  while  the  wheel 
rolls  over  once,  just  four  tunes  the  diameter  of  the  wheel.  How  far 
does  the  point  travel  while  the  wheel,  3  ft.  2  in.  in  diameter,  travels 
1  mi.? 

In  going  one  mile  the  wheel  turns  530.7  times. 

.-.  the  point  travels  3^  x  4  x  530.7  =  6722.2  ft.  Am, 

168.  An  oil-can  is  formed  of  two  cylinders  connected  by  a  frustum 
of  a  cone.  The  upper  cylinder,  or  neck,  is  6<»"*  in  diameter,  and  75™™ 
liigli;  the  lower  cylinder  is  13<""  in  diameter,  and  153™™  high;  the 
total  length  of  the  can  is  30«™.    Find  its  capacity  in  liters. 

A  square  shaft  to  enclose  the  neck  would  contain 

6x6x7.5  =  270^; 

one  to  enclose  the  body  would  contain 

13  X  13  X  15.3  =  2585.7««. 
The  frustum  to  enclose  the  remainder  would  contain 

(V6x  6x13x13  +  169  +  36)  J  of  7.2  -=  679.2"™. 

^270  +  2585.7  +  679.2)  x  0.7854  -  2776"™  =.  2  77<>».  Ans. 
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159.  A  common  tannel  is  formed  of  a  frostnm  of  a  cone  terminated 
with  a  cylinder.  The  height  of  the  frnstam  is  14*",  and  the  diam- 
eters of  the  two  bases  are  175™*  and  16™"  respectively.  The  cylinder 
is  8**  long.    Find  the  capacity  of  the  tannel  in  liters. 

IB—  =  i.e— . 

The  cylinder  holds  1.6«  x  8  x  0.7854  =  20.48  x  0.7854«-. 

The  frostnm  holds  ^(17.5*  + 1.6»  +  17.5  x  1.6)  x  0.7854 

=.  1571.78  X  0.7854«-. 
Both  together  hold  (1571.78  +  20.48)  x  0.7854«« 

=  1592.28  X  0.7854«»  -  1250««-  =  1.25».  Aru. 


160.  A  pan  is  in  the  form  of  a  frnstnm  of  a  cone.  The  interior 
measurement  is  10™  deep,  12™  across  the  bottom,  and  23™  across  the 
top.    Find  the  capacity  of  the  pan  in  liters. 

V(12«  +  23«  + 12  X  23)  X  0.7854  =  J^(144  +  529  +  276)  x  0.7854 

-  ^  of  949  X  0.7854 
=  3163J  X  0.7854  =  2484.5«« 
=  2.48451.  jins^ 

161.  A  stove-pipe  is  4"  long,  26™  in  diameter,  and  1"™  thick. 
Find  how  many  square  centimeters  of  sheet-iron  it  has  taken  to 
make  it,  if  the  edges  lap  one  centimeter ;  and  give  the  weight  of  the 
pipe,  if  the  specific  gravity  of  the  sheet-iron  is  7.8. 

4«  =  40O»;    i-m^o.l™. 
S^  wDh  -  (3.1416  X  26  +  1)  X  400  =  33.072.64*-.  (1)  Am. 

0.1  X  33,072.64  =  3307.26™-. 
7.8  X  3307.26  -  25,796.659*  -  25.8»«.  (2)  Ans. 

162.  A  spherical  bomb  is  32™  in  diameter,  and  the  sides  38™" 
thick.  The  specific  gravity  of  the  metal  of  which  it  is  made  is  7.2. 
Find  its  weight  and  interior  capadfy. 

Inside  diameter  is  32  -  2  x  3.8  =  24.4™. 
r-  0.5236  i)»  -  0.5236  x  24.4». 

log  5236  =  9.7190 -10 
log  24.4»  =  4.1622 

3.8812  =  log  7607. 
7607™  =  7.607*.  (1)  Am. 
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F=  0.5236  X  32F. 
log      32F  -  4.5153 
log0.5236=.  9.7190 -10 

4.2343  =-  log  17,150. 
17,150«"  =  17.15>. 
7.2  X  (17.15  -  7.607)  -  68.71k«.  (2)  Ans. 

163.  The  diameters  of  a  lamp-shade  are  25«"  and  7«";  its  slant 
height  is  134™».    Give  its  curved  surface  in  square  centimeters. 

134™"  =  13.4«». 

— - —  =  16,  average  diameter. 

3.1416  X  16  X  13.4  =  673.6«i«».  An$. 

164.  A  niche  is  formed  like  a  half-cylinder  surmounted  by  a 
quarter  of  a  sphere.  The  height  of  the  cylinder  is  1.2™,  the  diameter 
0.8".  Find  the  volume  of  the  niche,  and  the  area  of  its  interior 
surface. 

The  volume  of  half-cylinder  =  J(0.8»  X  0.7854  x  1.2)  -  301.59». 
The  volume  of  quarter-sphere  =  J  (0.8*  x  0.5236)  =  67.02*. 
301.59  +  67.02  =  368.61».  (1)  Ana. 

The  surface  of  cylinder  is  J  x  0.8  x  3.1416  x  1.2  =  1.508O»» ;  of 
quarter-sphere,  J  X  4  x  0.8*  x  0.7854  =  0.5027fl"" ;  of  floor, 
i(0.8»  X  0.7854)  =  0.25131™ 

1.5080  +  0.5027  -h  0.2513  =  2.2620«».  (2)  Ans. 

165.  A  steam-boiler  is  formed  of  a  cylinder  terminated  at  each 
end  by  a  hemispherical  cap  of  the  same  diameter.  The  length  of  the 
cylinder  is  3.4",  interior  diameter  0.8".  Find  the  number  of  hekto- 
liters  of  water  required  to  fill  the  boiler  half  full. 

The  volume  of  cylinder  is 

3.4  X  0.8«  X  0.7854  =  1.709«»»"  =  17.09". 
The  two  caps  form  a  sphere,  tlie  volume  of  which  is 

0.8»  X  0.5236  =  0.268«»»"  =  2.68". 

J(2.68  -I- 17.09)  =  9.89".  Ana. 
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166.  A  hill  482  il.  high  is  8  mi.  from  the  shore.  How  many  miles 
oat  at  sea  is  it  yisihle  ? 

i  log  482 -1.3415 

0.1215 

1.4630  -  log  29.04. 
29.04  -  8  -  21.04  mi.  Ans. 

167.  A  sailor  at  the  topmast  80  ft.  above  the  sea  can  just  see  a 
sailor  at  the  topmast  of  a  similar  ship.  How  many  miles  apart  are 
the  vessels  7 

J  log  80 -0.9516 
0.1215 

1.0731 -log  11.83. 
2  X  11.83  mi.  -  23.66  ml  Ana. 

168.  A  vessel  approaching  Valparaiso  at  daybreak  just  makes 
out  the  peak  of  Aconcagua,  23,000  ft.  high  and  140  mi.  back  from 
the  coast.  How  far  is  the  vessel  from  tand  if  the  eye  of  the  observer 
is  30  ft.  above  the  water  ? 

V}  of  30  -  V52Z  -  7.25  mi. 

V}  of  23000  -  ViO^  -  200.6  mi. 
200.6  - 140  -  60.6. 
60.6  +  7.25  -  67.85  mi.  A7is. 

169.  If  Mount  Washington  is  6240  ft.  high  and  76  mi.  in  an  air-line 
from  Cape  Elizabeth,  how  far  out  from  the  Cape  will  its  peak  be 
visible  in  the  ordinary  state  of  the  atmosphere? 

V}  of  6240  -  VI0920  -  104.5  mL 
104.5  mi.  —  76  mi.  —  28.5  mi.  Ans. 

170.  How  many  acres  of  water  can  a  man  see,  standing  on  a  raft 
with  his  eyes  just  6  ft.  above  water,  and  no  land  in  sight? 

}  log  6 -0.3891 
0.1215 

0.5106 
2 

1.0212 1 
log  3.1416 -0.4971  } 
log      640  -  2.8062  J 

4.3245  -  log  21,110.        21.110  A.  Ans. 
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171.   How  far  would  a  mountain  30,000  ft.  high  be  visible  ?  one 
of  5000  ft.  high  ?  one  of  1000  ft.  high  ? 

J  log  30,000  =  2.2386 
0.1215 


2.3601  =  log  229.2.  229.2  mi.  (1)  Am, 

}log  5,000=1.8495 
0.1215 

1.9710  =  log  93.56.  93.56  mi.  (2)  Am. 

}log  1,000-1.5000 
0.1215 

1.6215  -  log  41.83.  41.83  mi.  (3)  Am. 

172.  How  high  must  a  mountain  be  in  order  to  be  visible  at  sea- 
level  50  mi.  ?  100  mi.  ?  150  mi.  ? 

^  of  50»  =  f  of  2,500  =  1,429  ft.  (1)  Am. 
f  of  1002  =  f  of  10,000  =  5,714  ft.  (2)  Am. 
^  of  150»  =  f  of  22,500  =-  12,860  ft.  (3)  Am. 

173.  How  far  is  a  mountain  1000»  high  visible  ?  2000™  high  ? 

V15  X  1000  =  VT5000  =  122.5*™.  (1)  Am. 
Vlo  X  2000  =  VSOOOO  =  173.2km   (2)  Am. 

174.  How  far  can  a  man  see  from  the  shore,  if  he  stands  on  a  bluff 
ihit  raises  his  eye  11°*  above  the  sea? 

V15xll  =  Vl65  =  12.85km.  Am. 

176.  If  in  steaming  away  from  a  mountainous  island  a  sailor  esti- 
mates his  distance  at  171*™,  when  the  island  disappears  beneath  the 
wave,  how  high  shall  he  estimate  the  mountains  ? 

2  X  log  171  =  4.4660 
colog  15«  =  8.8239  - 10 

3.2899  =  log  1950.  I960-.  Am. 
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176.  The  flash  of  a  gun  is  seen  7^  sec.  hefore  the  report  of  the  gun 
is  heard ;  there  is  no  wind,  and  the  thermometer  is  73°  F.  How  far 
off  was  the  gun  ? 

73  -  57  =»  16. 
16  +  1114  =  1130  ft.  per  sec. 
7iX  1130 -8475  ft.  Arts: 

177.  A  meteor  was  seen  to  hurst ;  the  report  followed  in  4  min. 
17  sec.  What  was  its  distance  if  the  average  temperature  of  the 
intervening  air  was  50°  F.  ? 

4  min.  17  sec.  =  257  sec. 
57-50  =  7. 

1114  -  7  =- 1107  ft.  per  sec. 
257  X  1107  +  5280  =  53.88  mi.  Ans. 

178.  Find  the  distances  of  the  last  two  examples  hy  J  461. 

73°  F.  -  22.8  C. 
22.8-21  =  1.8. 
1.8  X  0.53  =  0.95. 
7i(345  +  0.95)  =  2594.6"  -  2.5946k«.  (1)  Am. 
50°  F.  =  10°  C. 
0.53  X  (21  - 10)  =  5.83. 
257  X  (345  -  5.83)  =  87,166™  =  87.16^-.  (2)  Am. 

179.  How  long  will  it  take  for  an  explosion  at  the  equator  to  he 
heard  at  the  antipodes  of  the  place,  if  the  circumference  of  the  earth 
at  the  equator  he  reckoned  at  40,000^^"^,  and  the  average  temperature 
at  the  equator  at  23°  C.  ? 

0.53x(23-21)  =  1.06«». 

345  +  1.06  =  346.06"^  =  0.34606** 
20,000  +  0.34606  =  67,793  sec. 

57,793  sec.  =  16  hrs.  3.2  min.  Ans, 

180.  If  an  explosion  at  the  equator  occurs  at  sunset,  and  the  aver- 
age temperature  east  of  the  spot  is  22°  C,  and  that  to  the  west  24° 
C,  how  far  from  the  antipodes  would  the  sounds  meet? 


J 
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The  velocity  at  22^  C.  U  345.53°*  per  sec. 
The  velocity  at  24°  C.  is  346.59"  per  sec. 

692.12"  per  sec.  is  the  velocity  with 
which  the  two  sounds  are  approaching  each  other. 

692.12 :  346.59  : :  40,000 :  x. 

X  =-  ^^^-^^,^,1^^^^  km.  =  20,030.63'°". 
692.12 

20,030.63  -  20,000  =  30.63*".  Ans, 

181.  How  far  ofif  is  the  lightning  when  the  thunder  follows  in  13 
sec,  the  temperature  heing  76°  F.  ? 

76 -57 +  1114 -1133  ft 
13  X  1133  +  5280  =  2.79  mi.  Am, 

182.  How  long  would  it  take  sound  to  go  through  a  whispering- 
tuhe  3  ml  long,  temperature  61°  F.  ? 

61 -57 +  1114  =  1118  ft. 

3mi.  =3x5280=  15,840  ft 
15,804  +  1118  =  14-16  sec.  Atih, 

183.  Sound  travels  in  iron  ahout  10|  times  as  fast  as  in  air.  How 
long,  then,  after  seeing  the  hlow  of  a  sledge-hammer  given  on  the 
other  end  of  an  iron  pipe  1^  mi.  long,  may  I  expect  to  hear  the  sound 
by  the  iron  ;  and  how  long  after,  to  hear  the  sound  through  the  air 
in  the  pipe  ;  thermometer  63°  F.  ? 

63  -  57  +  1114  =  1120  ft  per  sec. 
IJ  mi.  =  7920  ft. 
7920  -!-  1120  =  7.07  sec.  through  air.  (1)  Ans. 
l.Ql  -5- 10.5  =  0.67  sec.  through  iron.  (2)  Ans. 

184.  Two  gunners  fire  at  each  other  simultaneously  from  forts  \\ 
mi.  apart;  the  wind,  at  70°  F.,  blows  steadily  from  one  fort  to  the 
other,  at  11  mi.  an  hour.  How  soon  will  each  hear  the  report  of  the 
other^s  gun?  Suppose  one  ball  fiies  on  the  average  987  ft.  a  second, 
the  other  818  ft.  a  second ;  when  will  each  receive  the  other's  shot? 

70  -  57  + 1114  =  1127  ft  per  sec. 

1 J  mi.  =  7920  ft. 

11  mi.  per  hr.  =  16.1  ft.  per  sec 
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The  velocity  of  the  sound  Ttith  the  wind  will  be 

1127  +  16.1  -  1143.1. 
The  velocity  of  the  sound  against  the  wind  will  be 

1127  - 16.1  =.  1110.9. 
7920  ■+■  1143.1  =-  6.93  sec.  (Ist  sound).  Ans. 
7920 +  1110.9  =  7.13  sec.  (2d  sound).  Ans. 
7920  +  987  =-  8.02  sec.  (let  ball).  Ans. 
7920  +  818  =  9.68  sec.  (2d  ball).  Aiis. 

186.  Sound  travels  in  water  about  4.26  times  as  fast  as  in  air. 
How  many  seconds  sooner  would  the  sound  of  a  torpedo  exploded 
under  water  2  mi.  oflf  reach  you  by  water  than  by  air,  at  68°  F.  ? 

68  -  57  +  1114  -  1125  ft.  per  sec. 
2  mi.  =  10,560  ft. 
10,560  +  1125  =  9.387  sec.  in  air. 

9.387  +  4.26  =  2.203  sec.  in  water. 
9.387  -  2.203  «  7.18  sec.  Ans. 

186.  Required  the  expense  of  painting  the  walls  and  ceiling  of  a 
room  22  ft.  6  in.  long,  13  ft.  6  in.  wide,  and  10  ft.  high,  at  30  cents  a 
square  yard. 

2(22J  4-  13i)  X  10  «  720  pq.  ft.,  walls. 

22i  X  13i  =  303.75  sq.  ft.,  ceiling. 
4(720  +  303.75)  x  f  0.30  =  $ 34.13.  Ans. 

187.  In  what  time  would  a  cistern  be  filled  by  three  pipes  whose 
diameters  are  }  in.,  }  in.,  and  1  in.,  when  the  largest  alone  would 
fill  it  in  40  min. ;  the  rates  of  flow  being  proportional  to  the  squares 
of  the  diameters? 

The  smallest  alone  would  fill  it  in  (f)'  of  40  min.  =  160  min. 

The    other    alone  would  fill  it  in  (J)'  of  40  min.  =  71 J  min. 

Hence,  in  1  min.,  the  largest  fills  ^  of  the  cistern, 

the  smallest  fills  y^  of  the  cistern, 
the  other  fills  ^fi^  of  the  cistern, 
and  all  three  together  fill  j^  +  -^  +  ^f^  =»  -^  of  it. 

Hence,  it  will  take  1  -»-  ^^  =  22}  min.  Ans. 
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188.  How  many  gallons  of  water  are  contained  in  a  length  of 
of  50  yds.  of  a  canal,  if  its  width  at  the  top  is  8  yds.  and  at  the 
bottom  7  yds.,  and  its  depth  5  ft.  ? 

The  average  width  is  7i  yds.  =  270  in. ;  50  yds.  =»  1800  in. ; 
5  ft.  -  60  in. 

Volume  =  1800X^0X270  ^  ^gg  233.8  gals.  Ans. 

231  ^ 

189.  Find  the  weight  supported  by  each  of  two  men,  A  and  B, 
who  carry  a  hundred-weight  suspended  on  a  pole  6  ft.  long,  at  a 
point  2  ft.  3  in.  from  A's  end,  if  the  pole  weighs  16  lbs. 

100  +  16-116  lbs.,  total  weight. 
6  -  2.25  ="  3.75  ft.  from  B's  end. 
6  :  3.75  -  100 :  re. 

X  =  ^^  ^  ^-^^  =  62.5  lbs. 
6 

62.5  +  8  =  70.5,  A.  (1)  Aru. 

116-70.5  =  45.5,  B.  (2)  ^Itm. 

190.  A  man  who  rows  4  mi.  an  hour  in  still  water  takes  1  hr.  12 
min.  to  row  the  same  distance  up  a  river.  How  long  will  it  take 
him  to  row  down  again  ? 

In  still  water,  the  man  could  row  4  x  1.2  =  4.8  miles  in  1  hr.  12 
min.  Hence,  the  stream  bears  him  down  0.8  mi.  in  1.2  hrs., 
or  flows  at  the  rate  of  }  miles  per  hour.  When  he  rows  with 
the  stream  he  will  row  4f  miles  per  hour,  and  row  4  miles  in 
^  hr.  =  51f  min.  Ana. 

191.  How  long  a  ladder  will  be  required  to  reach  a  window  40 
ft.  from  the  ground,  if  the  distance  of  the  foot  of  the  ladder 
from  the  wall  is  one-fifth  of  the  length  of  the  ladder. 

Let  I  be  the  length  of  the  ladder. 

I Z  is  the  distance  of  the  foot  from  the  wall. 

The  height  of  the  wall  is  -yP  "  f  fV* 
But  40  is  the  height  of  the  wall. 
Therefore  Jp^liX^.  40. 


rore  yir(Vj\ 


500 


ARITHMETIC. 


Square  both  sides,         f|  ^  »  1600. 
Divide  both  sides  by  }|,    P  =  1666.67. 


/.  I  =  Vl666.t57  =  40.8  ft.  Ans, 


192.  If  3  oz.  of  gold  15  carats  fine  are  mixed  with  7  oz.  12  carats 
fine,  what  will  be  the  fineness  of  the  compound  ?  What  must  be  the 
fineness  of  11  oz.  so  that,  when  added  to  this  compound,  the  whole 
may  be  14  carats  fine  ? 

3  X  16  =  45 
7  X  12  =  84 

10)129 

12.9  carats.  (1)  Ana, 

14  -  12.9  =  1.1  carate. 
1.1  X  10=*  11  carats, 
11  +  11  +  14  =  15  carats.  (2)  Am. 

193.  Find  the  surface  of  each  face  of  a  cube  whose  volume  is  14 
cu.  ft.  705.088  cu.  in. 

14  cu.  ft.  705.088  cu.  in.  =  24,897.088  cu.  in. 

24897.088 1  29.2 


8 


3  X  20«  =  1200 

3(20x9)-   540 

9«=     81 


16897 


254044 


508088 


1821  L16389 
3  X  290»  =  252300 
8(290x2)=     1740 
2*=  4 


508088 


(29.2)«  -  862.64  sq.  in.  Am, 


194.  What  must  be  the  length  of  spermaceti  candles  {  of  an  inch 
in  diameter,  that  6  of  them  may  weigh  a  pound,  if  the  specific  gravity 
of  spermaceti  is  0.943  ? 


teachers'  edition.  501 


F=  0.7854  X  ^  X  A  X  6  cu.  in. 

1*728 

1  lb.  is  the  weight  of -^ — — —  ca.  in.  of  spermaceti. 

0.943  X  62.5 

Hence  0.7854  X  ?  X  A  x  6  =        ^"^^^ 


8«  .  0.943  X  62.5 

1728  X  8« 


0.7854  X  7^  X  6  X  0.943  x  62.5 


log  1728  «  3.2375 

log  8»  =  1.8062 
colog0.7854  =  0.1049 

colog  7«  =  8.3098  - 10                                                         | 

colog  6  =  9.2218  - 10 

colog  0.943  =  0.0255 

colog  62.5  =.  8.2041  -  10 

0.9098  -  log  8.124. 

8.124  in.  Aru. 

196.  A  cylinder  10  in.  across  and  10  in.  high  contains  0.3927  of  a 
cubic  foot  of  water.  How  many  shot  0.1  in.  in  diameter  must  be  poured 
in  to  raise  the  water  to  the  top  ? 

The  volume  of  the  cylinder  is 

0.785398  X  10>  X  10  =  785.398  cu.  in. 
0.3927  cu.  ft.  =  678.5856  cu.  in. 
785.398  -  678.5856  =  106.8124  cu.  in. 

0.1»  X  0.5236  =  0.0005236  cu.  in.,  vol.  of  1  shot 
106.8124  +  0.0005236  -  203,997.  Ana. 

196.  Determine  the  depth  of  conical-shaped  wine-glasses  2^  in. 
across  the  top,  that  60  of  them  may  hold  a  gallon. 

-^  of  231 »  3.85  cu.  in.,  the  capacity  of  a  glass. 
2.5  X  2.5  X  0.7854  -^  4.90875,  the  area  of  the  top. 
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197.  A  train  approaching  a  station  at  the  rate  of  25  mi.  an  hoar 
passes  over  two  signals  placed  half  a  mile  apart.  Find  the  interval 
between  the  times  at  which  their  reports  are  heard  at  the  station, 
sound  travelling  at  the  rate  of  1090.2  ft.  per  second. 

25  mi.  an  hr.  is  }  mi.  in  1|  mm.  »  72  sec. 

When  the  train  reaches  the  second  signal,  the  sonnd  of  the  first 
signal  is  72  x  1090.2  —  2640  ft.  ahead  of  it ;  and  this  distance, 
divided  hy  1090.2,  is  72  sec.  -  2.4  »  69.6  see.  An$, 

198.  The  apparent  intensity  of  light  varies  inversely  as  the  square 
of  its  distance.  Find  the  point  between  two  lamps  50  yds.  apart  at 
which  one  appears  twice  as  bright  as  the  other. 

The  distances  are  in  the  proportion  VI :  V2  =  l:  1.4142, 
and  2.4142 :  50  »  1 :  x. 

X  B  20.71  yds.,  smaller  distance.  (1)  Aiu, 
50  --  20.71  -  29.29  yds.,  greater  distance.  (2)  Ans. 

199.  How  deep  may  a  round  cistern  4  ft.  across  be  made  so  as  to 
be  lined  with  the  same  lead  as  a  cubical  cistern  4  ft.  each  way  ? 
Compare  their  capacities. 

4  X  4  X  4  •-  64  en.  ft.  in  cubical  cistern. 
5  X  16  =  80  sq.  ft.  of  lead  to  line  it. 
0.7854  X  16  =  J  2.5664  sq.  ft.  in  bottom  of  round  cistern. 
80  -  12.5664  =  67.4336. 

^^•^^^^    «  5.366.  (1)  Am, 
4  X  3.1416  ^  ^ 

16  X  0.7854  X  5.366  =  67.43  cu.  ft.  in  round  cistern.  (2)  Am, 

200.  The  material  for  lining  a  cubical  cistern  cost  $10;  find  the 
cost  of  material  for  lining  two  similar  cisterns  which  shall  each  hold 
one-half  as  much. 

The  cost  is  proportional  to  ( v^)« :  (\^)'  -  V :  0.7937»  - 1 : 0.6a 

1:0.63  =  110:  a:. 

x  =  il2><0:§?- 16.30. 
2xf 6.30  =  1 12.60.  Ans. 
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201.   What  distance  can  be  seen  from  the  top  of  a  mountain  4  mi. 
high? 

4  mi.  =  21,120  ft. 
ilog  21,120- 2.1622 
0.1215 


192.2  mi.  Ana. 


2.2837  =  log  192.2. 


4 

5 

8« 

6« 

125 

75 

7 

10 

7 

8 

5 

7 

202.  If  5  excavators  sink  a  circalar  shaft  8  ft.  in  diameter  and 
125  fathoms  deep  in  100  dys.  of  10  hrs.  each,  how  many  nights  of  7 
hrs.  each  will  4  excavators  be  in  sinking  a  shaft  6  ft.  in  diameter  and 
75  fathoms  deep ;  if  the  difficulty  of  working  by  night  is  one-seventh 
greater  than  by  day,  and  the  hardness  of  the  ground  in  the  smaller 
shaft  is  to  that  in.  the  larger  shaft  as  7  is  to  5  ? 

5 
3  ?^ 

75  : ;  100  :  X.        gx6x6x7^XlOxgx8x7xZ00 

»  96f  nights.  Am. 

203.  Find  the  length  of  a  pendalum  that  oscillates  80  times  a 
minate. 

80*  :  60«  :  :  39.138  :  x. 
4«:  3*  : :  39.138  :  a;. 
16  :  9  =  39.138  :  x, 

^  ^  ^^-^^^  =  22.015  in.  Ans. 
16 

204.  A  man  whose  weight  is  160  lbs.,  wishing  to  raise  a  rock, 
leans  with  his  whole  weight  on  a  horizontal  crowbar  5  ft.  long,  which 
is  propped  at  the  distance  of  4  in.  from  the  end  in  contact  with  the 
rock.  Find  what  force  he  exerts  on  the  rock,  and  what  pressure  the 
prop  has  to  sustain,  if  the  weight  of  the  crowbar  is  not  reckoned. 

4  :  56  =  160  :  x. 
40 
^^^<M  =  2240  lbs.  (1)  Am. 

2240  +  160  =  2400  lbs.  (2)  Aiis. 
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205.  A  child  weighing  56  lbs.  is  at  one  end  of  a  plank  16  fL  long, 
and  a  child  weighing  72  lbs.  is  at  the  other  end.  Find  the  distance 
of  each  child  from  the  falcrum  when  the  plank  is  nsed  for  a  see-saw. 

56 :  72  =-  7 : 9.  9  ft.  and  7  ft.  Am. 

206.  In  a  pair  of  nnt-crackers  if  the  nnt  be  placed  at  a  distance 
of  1  in.  from  the  hinge,  and  the  hand  presses  at  a  distance  of  8  in. 
from  the  hinge,  find  the  pressure  upon  the  nut  for  every  ounce  of 
pressure  exerted  by  the  hand. 

1 :  8  =  1  oz. :  what  ?  8  oz.  Ans, 

207.  A  substance  is  weighed  from  both  arms  of  a  false  balance, 
and  its  apparent  weights  are  9  lbs.  and  4  lbs.    Find  the  true  weight. 

4 :  oj  =  a; :  9.  a*  =  36.  x  =  6  lbs.  Am, 

208.  A  rope  passes  over  a  single  pulley.  How  much  force  is  re- 
quired to  raise  180  lbs.  attached  to  one  end  of  a  rope  if  1  %  of  the 
force  applied  is  required  to  overcome  friction  ? 

-W  of  180  =-  181.82  lbs.  Am. 

209.  A  cask  of  lamp-black  weighing  160^s  is  attached  to  a  rope 
wound  on  an  axle  19<"°  in  diameter ;  at  one  end  of  the  axle  is  a  wheel 
175°™  in  diameter.  With  what  force  must  a  man  pull  down  on  a  rope 
passing  over  the  wheel  to  raise  the  cask  if  If  %  of  the  pull  is  required 
to  overcome  friction  ? 

175  :  19  =  160k«  :  x. 
32 

35 
17.3714  -i-  0.9825  =  17.69>^k.  Am. 

210.  The  circumference  of  the  circle  described  by  the  end  of  the 
power-arm  of  a  screw  is  24  in.,  and  by  one  turn  of  the  screw  the  head 
advances  half  an  inch.    If  the  power  is  3  lbs.,  fii\d  the  weight  lifted. 

i :  24  =  3  :  a;.  2  X  3  X  24  =  144  lbs. 

Less  than  144  lbs.  Ans. 
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211.  In  a  screw  used  to  raise  a  load  of  10  t.  the  power  is  50  lbs., 
acting  by  an  arm  4  ft.  long.  Find  the  distance  between  two  consec- 
utive threads. 

4ft.=48in.  400 : 1  -  301.6  :  x. 

3.1416  X  2  X  48  =  301.5936.  301.6  +  400  =  0.754. 

20,000 :  50  =  301.6  :  x.  Less  than  0.754  in.  Am. 

212.  What  per  cent  of  water  is  oxygen  ?  what  per  cent  hydrogen  ? 

(2  X  1)  +  16  =  2  +  16  =  18. 
Aof  100=1H%H.  (I)  Am. 
100  - 11 J  =  88i  %  0.  (2)  Am. 

213.  What  per  cent  of  quicklime,  CaO,  is  oxygen  ? 

40  +  16  -  56.  a  of  100  =  28^%.  Am, 

214.  What  per  cent  of  water,  H,0,  in  slacked  lime,  CaO,H,? 

Ca=-40 

0,-32  Hj=   2 

H,  =   2  0  =  16        jl  of  100  =  24.32  %.  Am. 

74  18 

215.  What  per  cent  of  pure  marble,  CaCOj,  is  oxygen  ? 

40  +  12  +  48  =  100.  ^  of  100  =  48%.  Am. 

216.  What  per  cent  of  gypsum  (plaster  of  Paris),  CaSO^  +  2  H,0, 
is  sulphur  ? 

40  +  32  +  64  +  2(2  +  16)  -  136  +  36  -  172. 
TiV\ofl00-18e%.  Am. 

217.  What  per  cent  of  washing-soda,  NajCOj  +  10  H,0,  is  carbon  ? 

46  +  12  +  48  +  10(2  +  16)  =  106  +  180  =  286. 

3^^  of  100 -4^%.  Am. 

218.  In  118  lbs.  of  Glauber  salts,  Na^SO^  +  10  HaO,  how  many 
ounces  of  sulphur  ? 

46  +  32  +  64  +  10(2  +  16)  -  142  +  180  =  322. 
^j  of  118  X  16  -  187.6  oz.  Am. 
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219    How  many  ounces  of  soda.  Na^O  +  H,0,  in  7  lbs.  of  borax, 
NajB^O^  +  10  H,0  ? 

46  +  16  +  18  =  80. 
46  +  44  +  112  +  10(2  +  16)  =  202  +  180  -  382. 

7  lbs,  =  112  oz. 
^  X  112  =  23.46  oz.  Ana. 

220.  What  per  cent  of  pure  alcohol,  CjHjO,  is  carbon  ?    What  per 
cent  of  pure  white  marble,  CaCOg,  is  carbon  ? 

24  +  6  +  16-46.  40  +  12  +  48  =  100. 

}4  of  100  -  52,V %.  (1)  Ana.        ^^^  of  100  -  12%.  (2)  Ans. 

221.  What  per  cent  of  pure  acetic  acid  (the  acid  of  vinegar)  is 
carbon,  the  formula  being  CSH4O,? 

24  +  4  +  32-60.  ii  of  100  =  40%.  Ans. 

222.  How  much  acetic  acid  can  be  obtained  from  12  lbs.  of  alcohol, 
CjHgO,  if  there  is  no  waste? 

C2H4O,  =  60  acid.  24  +  6  +  16  =  46  alcohol. 

As  alcohol  contains  }}  of  0,  and  acid  deiiiandB  f},  12  lbs.  of 
alcohol  will  yield  by  combustion  of  H  and  C 

JJ  X  a  X  12  lbs.  =  7.82  lbs.  Am. 

223.  How  many  grains  of  carbon  in  1  oz.  avoirdupois  of  oxalic 
acid,  C,H,04  +  2  H,0  ? 

24  +  2  +  64  +  2(2  +  16)  =  90  +  36  =  126. 

1750 

gofWgr.-Hf^-83Jgrs.^n*. 

??  ? 

21 

224.  How  many  milligrams  of  carbon  in   3s  of  tartaric  acid, 

C.HeOe? 

40 
24  +  3+48-75.  24     ^gW^^^^^^ 

3«  =  3000»K.  7?        1 
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225.  How  many  kilograms  of  carbon  in  95^'  of  white  sugar, 
CuHaOu  ? 

144  +  22  +  176  =  342. 

8         5 

2^x22  =  40^.  AnA. 

H%     1 

226.  The  formula  of  camphor  is  CioHifO.    How  many  grams  of 
carbon  in  14*»  of  camphor  ? 

120  +  16  +  16  =  152. 

S  xM  =  M»  11,052.6..  ^n.. 
19 

227.  In  20^8  of  oil  of  vitriol,  H,S04,  how  many  grains  of  sulphur  ? 

2  +  32  +  64  =  98. 

16 
?g^20000^320000^gg3Q^^^ 

^^         1  49 

49 

228.  What  per  cent  of  oil  of  vitriol  is  water?  what  per  cent  sul- 
phuric acid,  SOj? 

HjSO^  -  98.  if  of  100  =  18.37  %  water. 

H,0    =-  18.  100  -  18.37  =  81.63  %  sulphuric  acid. 

229.  In  3.5s  of  black  oxide  of  iron,  FeO,  how  many  milligrams  of 
iron? 

3.5«  -  3500««.  56  +  16  =-  72. 

7 
S  of  ?522  «  24500  _  2722}«»t.  Am. 

r;z       1         9  • 

9 

230.  Bed  iron-rust  consists  of  70%  iron  and  30%  oxygen.  .  Find 
its  formula. 
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Fe  -  66  and  0  -  16.        16:56-2:7.        30:70-3:7. 
First  seek  multiples  of  16  and  56  in  the  proportion  of  30  to  70 ; 

that  is.  of  3  to  7.     .*.  Fe  :  0  -  2 :  3. 
Formula  -■  Fe,0,.  Am. 

231.  The  choking  vapor  of  burning  sulphur  is  equal  parts  sulphur 
and  oxygen.     What  is  its  chemical  formula  ? 

S  -  32.        0  -  16.        0,  =  32.         .-.  SO,.  Ans. 

232.  If  the  composition  of  copperas  is  sulphuric  acid  28.9%,  oxide 
of  iron  25.7%,  water  45.4%  what  is  its  formula? 

Water  being  18,  oxide  of  iron  being  72,  and  sulphuric  acid  80. 
first  seek  multiples  of  72  and  80,  in  the  proportion  of  25.7  to 
28.9 ;  that  is,  of  0.8892  to  1.  But  it  is  evident  that  72  and  80 
are  in  almost  exactly  that  proportion.  This  gives  FeSO^ 
+  water ;  and  the  remaining  question  is  to  find  a  multiple  of 
18  which  is  to  152  as  45.4  is  to  54.6;  that  is,  which  is  0.8315 
of  152,  or  126.4.  But  7  X  18  =  126 ;  and  the  addition  of  7  parte 
of  water  gives  as  the  complete  formula,  FeSO^  +  7  H,0.  Ans. 

233.  Spirits  of  turpentine  is  11.76%  hydrogen  and  88.24  %  carbon. 
Give  a  chemical  formula  which  will  express  that  fact.  Compare  now 
with  camphor,  CioH,,0.  What  per  cent  of  oxygen  combined  with 
spirits  of  turpentine  are  required  to  make  camphor  ? 

Hydrogen  being  1  and  carbon  1 2,  and  88.24  being  almost  exactly 
7.5  times  11.76,  we  seek  the  smallest  multiple  of  12  that  is  7.5 
times  a  whole  number.  This  is  evidently  5  times  12,  equal 
to  7.5  times  8.    Therefore  the  formula  is  CsHg.  (1)  Ans. 

Double  it  and  add  0,  and  we  have  CjoHj^O,  the  formula  of  cam- 
phor ;  containing  16  + 136  =  11.76%  of  oxygen  added  to  spirits 
of  turpentine.  (2)  Ana. 

234.  Out  of  the  ten  digits.  0,  1,  2,  3,  4,  5,  6.  7,  8,  9,  how  many 
numbers  each  consisting  of  two  figures  can  be  formed  7 

The  numbers  actually  formed  are  those  from  10  to  99 ;  90  in  all. 
To  show  how  many  can  be  formed,  consider  that  each  digit 
may  be  followed  by  itself  or  by  any  of  the  other  9,  giving  100 
sequencefl  of  2  figures ;  but  10  of  these  begin  with  0,  and  are 
to  be  rejected,  leaving  90.  Ans, 
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236.   How  many  odd  numbers  consUting  of  two  figares  can  be 
formed  with  the  ten  digits  ? 

As  10  is  even  and  99  odd,  one-half  the  90,  viz.  45,  are  odd.  Ant. 

236.  With  the  digits  0,  1,  2,  3,  4,  5,  how  many  numbers  between 
1000  and  4000  can  be  formed  ? 

The  digit  in  the  thousands'  place  must  be  1,  2,  or  3.  Each  of 
these  may  be  followed  in  the  hundreds'  place  by  each  of  the 
6  given  digits,  making  18  different  hundreds.  ^  Each  of  these 
may  be  followed  in  the  tens*  place  by  each  of  the  6,  giving 
108  different  tens ;  each  of  which  may  have  6  digits,  giving 
648  numbers  if  we  include  the  1000.  Ans. 

237.  How  many  dominoes  are  there  in  a  set  numbered  from  double- 
blank  to  double-nine  ? 

By  a  domino  is  meant  two  numbers,  side  by  side.  Double- 
blank  is  00.  The  next  pieces  introducing  1  are  01,  11 ;  those 
introducing  2  are  02,  12,  22.  Every  number  introduced  re- 
quires new  pieces  exceeding  by  one  the  number  introduced. 
Thus,  as  we  have  seen  that  to  go  to  double-2  requires  6,  to  go 
to  double-3  will  require  6  +  4  =»  10  pieces ;  double-4,  10  +  6 
=-  15  pieces.  The  ordinary  set  is  15  +  6  +  7  =  28  pieces ;  and 
for  double-9*B  we  should  require  28  -h  8  +  9  +  10  =•  65  pieces. 

Ans. 

238.  How  many  different  amounts  can  be  weighed  with  1-lb., 
2-lb.,  4-lb.,  8-lb.,  and  16-lb.  weights?* 

With  a  single  piece,  6  amounts  ;  with  2  pieces,  4-f-3-i-2-|-l»10 
amounts ;  with  3  pieces,  10  amounts ;  with  4  pieces,  6  amounts ; 
with  all  5  at  once,  1  amount ;  with  the  5  in  their  various  com- 
binations, therefore,  5  +  10-t-10-|-5  +  l=»31  amounts.  Ans. 


